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(54)  Light  emitting  element  control  unit 

(57)  The  present  invention  discloses  a  light  emitting 
element  control  unit  including  a  data  detecting  section 
(5)  to  detect  a  data  signal  for  a  predetermined  time  for  a 
burst  transmission  period,  a  reference  signal  generating 
section  (6)  to  generate  a  reference  signal,  an  optical 
power  control  section  (7)  to  compare  a  monitor  signal 
detected  from  optical  output  from  a  light  emitting  ele- 
ment  (3)  with  the  reference  signal  so  as  to  output  a  light 
emitting  element  driving  and  controlling  signal  for  a  con- 
trol  of  a  light  emitting  element  driving  section  (2) 
depending  upon  the  result  of  comparison  and  output 

from  the  data  detecting  section  (5),  a  holding  section  (8) 
to  hold  output  from  the  optical  power  control  section  (7), 
and  a  switching  section  (9)  switched  depending  upon  a 
data  signal,  thereby  feeding  any  one  of  output  from  the 
optical  power  control  section  (7)  and  output  from  the 
holding  section  (8)  to  the  light  emitting  element  driving 
section  (2).  It  is  an  object  to  enable  a  rapid  rise  of  optical 
output  in  a  first  burst  head  section,  and  stably  feed  sec- 
ond  or  later  burst  optical  output  irrespective  of  a  holding 
time. 
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Description 

BACKGROUND  OF  THE  INVENTION 

(1)  Field  of  the  Invention  5 

[0001  ]  The  present  invention  relates  to  a  light  emitting 
element  control  unit  used  to  make  an  optical  output  con- 
trol  of  a  light  emitting  element. 

11 
(2)  Description  of  the  Related  Art 

[0002]  Fig.  30  is  a  diagram  showing  a  configuration  of 
a  typical  light  emitting  element  control  unit.  As  shown  in 
Fig.  30,  a  light  emitting  element  control  unit  100  n 
includes  a  light  emitting  element  driving  circuit  100A,  a 
light  emitting  element  103,  a  light  receiving  element 
104,  and  an  APC  circuit  100B,  and  is  applied  to,  in  par- 
ticular,  a  burst  transmission  mode  used  for  an  optical 
subscriber  network.  2t 
[0003]  Here,  the  light  emitting  element  103  emits  an 
optical  signal  depending  upon  an  input  data  signal,  and 
includes,  for  example,  a  laser  diode  (LD)  to  convert  an 
electrical  signal  into  an  optical  signal  so  as  to  feed  its 
output  to  an  optical  transmission  line  (not  shown)  and  2t 
output  monitor  light. 
[0004]  Further,  the  light  receiving  element  104 
receives  the  monitor  light  outputted  from  the  light  emit- 
ting  element  103,  and  includes,  for  example,  a  photo 
diode  (PD)  to  again  convert  the  monitor  light  into  the  3< 
electrical  signal.  Moreover,  the  above  light  emitting  ele- 
ment  103  and  light  receiving  element  104  function  as  a 
light  emitting  section  100C. 
[0005]  Also,  the  light  emitting  element  driving  circuit 
100A  drives  optical  output  from  the  light  emitting  ele-  3i 
ment  103  depending  upon  an  input  data  signal,  and  the 
APC  (Automatic  Power  Control)  circuit  100B  controls 
the  light  emitting  element  driving  circuit  100A  depend- 
ing  upon  the  monitor  signal  received  in  the  light  receiv- 
ing  element  104.  41 
[0006]  In  general,  when  a  constant  driving  current  is 
fed  from  the  light  emitting  element  driving  circuit  100A, 
the  above  light  emitting  element  103  provides  reduced 
optical  output  at  high  temperatures  or  increased  optical 
output  at  low  temperatures.  Hence,  in  LSI  (Large  Scale  « 
Integration),  the  APC  function  is  added  to  control  the 
driving  current  sent  to  the  light  emitting  element  103  so 
as  to  provide  constant  optical  output  at  all  times. 
[0007]  Fig.  31  is  a  block  diagram  showing  an  internal 
configuration  of  the  above  light  emitting  element  control  st 
unit.  The  light  emitting  element  control  unit  100  shown 
in  Fig.  31  includes  a  data  receiving  section  101,  the  LD 
driving  section  100A,  the  light  emitting  element  103,  the 
light  receiving  element  104,  a  reference  voltage  gener- 
ating  section  105,  a  monitor  voltage  generating  section  st 
1  06,  a  reference  voltage  peak  detecting  section  1  07,  a 
monitor  voltage  peak  detecting  section  108,  a  differen- 
tial  voltage  generating  section  109,  a  control  signal  gen- 

erating  section  110,  and  a  zero  succession  detecting 
section  111.  Moreover,  reference  numerals  described 
above  are  used  for  the  same  components,  and  descrip- 
tions  thereof  are  omitted. 
[0008]  Here,  the  data  receiving  section  101  receives 
input  data  and  a  clock.  The  data  receiving  section  101 
and  the  above  light  emitting  element  driving  circuit  (LD 
driving  section)  100A  form  a  main  signal  section  100D. 
[0009]  Also,  the  reference  voltage  generating  section 
1  05  generates  a  reference  voltage  signal  for  an  optical 
output  control  depending  upon  output  from  the  data 
receiving  section  101.  The  monitor  voltage  generating 
section  106  converts  an  output  signal  from  the  light 
receiving  element  104,  i.e.,  a  current  signal  into  a  volt- 
age  signal,  thereby  generating  a  monitor  voltage  signal 
for  the  optical  output  control. 
[001  0]  Further,  the  reference  voltage  peak  detecting 
section  1  07  detects  a  peak  value  of  an  output  voltage  of 
the  above  reference  voltage  generating  section  105. 
The  monitor  voltage  peak  detecting  section  108  detects 
a  peak  value  of  an  output  voltage  of  the  above  monitor 
voltage  generating  section  1  06.  The  differential  voltage 
generating  section  109  generates  a  voltage  according 
to  a  difference  between  the  output  signals  from  the 
above  reference  voltage  peak  detecting  section  107  and 
the  monitor  voltage  peak  detecting  section  108. 
[0011]  In  addition,  the  control  signal  generating  sec- 
tion  1  1  0  generates  an  optical  output  control  signal  for 
the  optical  output  control  depending  upon  output  of  the 
differential  voltage  generating  section  109.  The  zero 
succession  detecting  section  1  1  1  detects  a  "zero  suc- 
cession"  in  input  data,  and  prevents  the  optical  output 
control  signal  from  increasing  while  the  data  being  "0". 
Specifically,  the  zero  succession  detecting  section  1  1  1 
outputs  to  the  control  signal  generating  section  110  "1" 
when  the  data  receiving  section  1  01  receives  data  "1  "  or 
"0"  when  receiving  data  "0". 
[0012]  That  is,  the  control  signal  generating  section 
1  10  outputs  a  desired  light  emitting  element  driving  and 
controlling  signal  to  the  LD  driving  section  100A 
depending  upon  the  output  from  the  above  zero  succes- 
sion  detecting  section  111.  Moreover,  the  APC  circuit 
100B  (see  Fig.  31)  is  formed  by  the  reference  voltage 
generating  section  105,  the  monitor  voltage  generating 
section  106,  the  reference  voltage  peak  detecting  sec- 
tion  107,  the  monitor  voltage  peak  detecting  section 
1  08,  the  differential  voltage  generating  section  1  09,  the 
control  signal  generating  section  110,  and  the  zero  suc- 
cession  detecting  section  111,  all  of  which  are 
described  above. 
[0013]  Meanwhile,  as  shown  in,  for  example,  Fig.  32, 
the  above  control  signal  generating  section  110 
includes  field  effect  transistors  (T3,  T1)  110a,  110b,  a 
capacitor  (C1)  110c,  a  field  effect  transistor  (T2)  110d, 
and  a  resistor  (R2)  1  10e. 
[0014]  Here,  the  field  effect  transistor  1  10b  conducts 
current  according  to  output  of  the  differential  voltage 
generating  section  109.  The  capacitor  110c  is  con- 
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nected  to  the  field  effect  transistor  1  1  0b  through  a  con- 
nector  1  1  0f,  and  is  charged  with  a  current  of  the  field 
effect  transistor  1  1  0b.  That  is,  a  control  signal  is  gener- 
ated  by  charging  the  capacitor  1  1  0c  with  the  current 
from  the  field  effect  transistor  1  10b. 
[001  5]  Further,  the  field  effect  transistor  1  1  0d  is  put  in 
a  conducting  state  when  a  transmit  signal  is  ON,  and 
the  resistor  110e  discharges  excessive  electrical 
charges  with  which  the  capacitor  1  1  0c  is  charged  when 
the  transmit  signal  is  ON. 
[0016]  Also,  depending  upon  the  output  signal  from 
the  zero  succession  detecting  section  111,  the  field 
effect  transistor  1  1  0a  is  turned  ON  when  the  data  is  "0". 
In  response  to  the  ON  state  of  the  field  effect  transistor 
1  1  0a,  the  field  effect  transistor  1  1  0b  is  turned  OFF  so  as 
not  to  charge  the  capacitor  1  10c  with  the  current. 
[001  7]  Specifically,  at  a  charging  time,  as  shown  in,  for 
example,  Fig.  33(a),  the  current  flows  from  the  field 
effect  transistor  110b  so  that  the  capacitor  110c  is 
charged  with  the  current.  Moreover,  a  relational  expres- 
sion  with  respect  to  the  charging  time  can  be  written  as 
the  following  expression  (1): 

1(chr)  =  C1xAVpCm./l(chr)  (1) 

where  t(chr);  Time  required  for  charging 
l(chr);  Charging  current  fed  by  the  field  effect 
transistor  1  1  0b 
AVPCNT;  Amount  of  change  in  voltage  at  ter- 
minal  PCNT 

[0018]  Further,  at  a  hold  time,  as  shown  in  Fig.  33(b), 
a  leak  current  flows  from  the  field  effect  transistor  1  10b 
so  that  the  capacitor  1  1  0c  is  similarly  charged  therewith. 
Moreover,  a  relational  expression  with  respect  to  the 
hold  time  can  be  written  as  the  following  expression  (2): 

t(hold)  =  C  !  x  AV  PCNT/I(leak)  (2) 

where  t(hold);  Hold  time 
l(leak);  Leak  current  fed  from  the  field  effect 
transistor  T1 
AVPCNT;  Amount  of  change  in  voltage  at  ter- 
minal  PCNT 

[0019]  In  addition,  the  above  LD  driving  section  100A 
includes,  as  shown  in  Fig.  32,  a  resistor  102a,  and  field 
effect  transistors  102b,  102c,  and  102d  in  order  to  feed 
a  driving  current  signal  to  the  light  emitting  element  103 
depending  upon  the  APC  control  signal  from  the  control 
signal  generating  section  110  and  data  (non-inverted 
data,  inverted  data)  from  the  data  receiving  section  101  . 
[0020]  A  description  will  now  be  given  of  an  operation 
of  the  above  light  emitting  element  control  unit  100  with 
reference  to  Fig.  34(a)-34(h). 
[0021  ]  First,  when  first  burst  data  is  inputted  as  shown 
in  Fig.  34(a),  in  the  APC  circuit  100B,  the  reference  volt- 
age  generating  section  105  generates  a  reference  sig- 

nal  (see  reference  mark  A),  and  the  reference  voltage 
peak  detecting  section  1  07  detects  a  peak  value  (see 
reference  mark  B)  of  the  reference  signal  as  shown  in 
Fig.  34(c). 

5  [0022]  Accordingly,  a  similar  operation  can  be 
observed  on  the  monitor  side.  As  shown  in  Fig.  34(c), 
the  monitor  voltage  generating  section  106  generates  a 
monitor  voltage  signal  (see  reference  mark  C),  and  the 
monitor  voltage  peak  detecting  section  1  08  detects  a 

10  peak  value  (see  reference  mark  D)  of  the  monitor  volt- 
age  signal.  However,  since  the  light  emitting  element 
103  does  not  emit  light  at  an  initial  rise  time  of  the  APC, 
a  difference  in  voltage  signal  is  caused  between  the 
monitor  side  and  the  reference  side  as  shown  in  Fig. 

15  34(c). 
[0023]  That  is,  the  differential  voltage  generating  sec- 
tion  109  generates  a  signal  corresponding  to  the  differ- 
ence.  As  shown  in,  for  example,  Fig.  34(d),  the 
differential  voltage  generating  section  109  outputs  a 

20  high  differential  voltage  immediately  after  input  of  data. 
The  differential  voltage  gradually  decreases  with  the 
emission  of  the  light  emitting  element  103. 
[0024]  At  this  point  in  time,  the  zero  succession 
detecting  section  1  1  1  is  detecting  "1"  or  "0"  in  response 

25  to  input  data  as  shown  in  Fig.  34(e),  thereby  performing 
switching  of  ON/OFF  states  of  the  field  effect  transistor 
110a  of  the  control  signal  generating  section  110  in 
order  to  control  output  of  a  current  from  the  field  effect 
transistor  1  1  0b. 

30  [0025]  That  is,  as  shown  in,  for  example,  Fig.  34(f), 
depending  upon  timing  (when  the  data  is  "1")  from  the 
zero  succession  detecting  section  111,  the  field  effect 
transistor  1  1  0b  receives  the  output  from  the  differential 
voltage  generating  section  1  09  and  passes  the  output 

35  as  T1  current  through  the  capacitor  110c  for  charging. 
Subsequently,  with  the  charging  of  the  capacitor  1  1  0c, 
the  optical  output  control  signal  is  increased  [see  Fig. 
34(g)],  and  optical  output  from  the  light  emitting  element 
103  is  increased  [see  Fig.  34(h)]. 

40  [0026]  As  stated  above,  in  the  above  light  emitting  ele- 
ment  control  unit  100,  when  the  input  data  is  "0",  the 
zero  succession  detecting  section  1  1  1  turns  OFF  the 
field  effect  transistor  1  10b,  thereby  preventing  the  opti- 
cal  output  control  signal  from  increasing  while  the  data 

45  being  "0". 
[0027]  However,  there  are  the  following  problems  in 
the  above  light  emitting  element  control  unit  100. 
[0028]  First,  in  the  control  signal  generating  section 
110,  the  capacitor  110c  has  a  large  capacity  to  hold  a 

so  long  burst.  Therefore,  the  above  charging  time  of  the  T1 
current  is  required  [see  Expression  (1)],  resulting  in  a 
problem  of  a  delayed  initial  rise  time  of  a  first  burst  head 
section  in  a  data  signal  by  the  control  signal  generating 
section  110. 

55  [0029]  Thus,  there  is  a  possible  method  in  that  the  T1 
current  is  increased  to  provide  an  earlier  initial  rise  time. 
In  this  case,  it  is  necessary  to  increase  the  field  effect 
transistor  110b  in  transistor  size  itself,  resulting  in  a 

3 
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larger  leak  current  of  the  field  effect  transistor  1  10b  dur- 
ing  a  burst  non-transmission  period. 
[0030]  As  shown  in,  for  example,  Fig.  34(e),  a  certain 
time  period  (see  reference  mark  E)  is  required  for  the 
zero  succession  detecting  section  1  1  1  to  successively  s 
detect  "0s".  Consequently,  during  the  time  period,  elec- 
trical  charges  flow  from  the  field  effect  transistor  1  1  0b 
so  that  the  capacitor  1  10c  is  charged  therewith. 
[0031]  That  is,  as  shown  in  Fig.  34(g),  until  the  zero 
succession  detecting  section  1  1  1  detects  a  succession  w 
of  "0s",  the  optical  output  control  signal  slightly  exceeds 
a  set  power  (see  reference  mark  F)  (see  reference  mark 
G).  Hence,  in  the  next  burst  transmission  signal,  there  is 
caused  a  variation  in  optical  power  such  as  excessive 
emission  [see  reference  mark  H  in  Fig.  34(h)].  is 
[0032]  Further,  in  order  to  avoid  the  above  excessive 
emission,  there  is  another  possible  method  in  that  the 
zero  succession  detecting  section  1  1  1  stops  the  charg- 
ing  while  the  data  being  "0".  In  this  case,  the  initial  rise 
time  is  delayed.  Hence,  in  order  to  provide  an  earlier  ini-  20 
tial  rise  time,  a  response  (a  time  point  when  "0s"  are 
successively  detected)  of  the  zero  succession  detecting 
section  1  1  1  may  be  delayed.  This  may,  however,  cause 
the  excessive  emission  at  the  initial  rise  time  under 
some  phase  conditions  as  in  the  above  discussion.  25 
[0033]  As  described  above,  the  respective  trade-offs 
are  established  between  the  initial  rise  time  of  the  first 
burst  head  section  and  the  excessive  emission  from  the 
light  emitting  element  103,  and  between  the  initial  rise 
time  and  the  burst  hold  time.  Thus,  in  the  related  art,  the  30 
rise  time  is  limited  to  within  2.8  n  sec,  the  excessive 
emission  is  less  than  or  equal  to  0.8  dB,  and  the  burst 
hold  time  is  1  msec.  In  recent  years,  a  system  must 
meet  specifications  such  as  burst  hold  time  of  1  00  msec 
or  more.  However,  it  is  impossible  to  realize  such  a  sys-  35 
tern  by  using  the  existing  circuit. 

SUMMARY  OF  THE  INVENTION 

[0034]  In  view  of  the  antinomic  problems,  it  is  an  40 
object  of  the  present  invention  to  provide  a  light  emitting 
element  control  unit  in  which,  at  a  burst  transmission 
time  of  a  data  signal,  a  light  emitting  element  driving 
and  controlling  signal  for  a  power  control  of  a  light  emit- 
ting  element  is  held  at  a  time  of  the  power  control,  45 
thereby  enabling  a  rapid  rise  of  optical  output  in  a  first 
burst  head  section,  and  a  stable  supply  of  second  or 
later  burst  optical  output  irrespective  of  a  holding  time. 
[0035]  Hence,  according  to  the  present  invention, 
there  is  provided  a  light  emitting  element  control  unit  so 
having  a  light  emitting  element  driving  section  to  drive 
according  to  an  input  data  signal  a  light  emitting  ele- 
ment  for  emitting  an  optical  signal.  The  light  emitting 
element  control  unit  includes  a  data  detecting  section  to 
detect  a  data  signal  for  a  predetermined  time  interval  for  55 
a  burst  transmission  period,  a  reference  signal  generat- 
ing  section  to  generate  a  reference  signal,  an  optical 
power  control  section  to  compare  a  monitor  signal 

detected  from  optical  output  from  the  light  emitting  ele- 
ment  with  the  reference  signal  generated  in  the  refer- 
ence  signal  generating  section  so  as  to  output  a  light 
emitting  element  driving  and  controlling  signal  for  a  con- 
trol  of  the  light  emitting  element  driving  section  depend- 
ing  upon  the  result  of  comparison  and  output  from  the 
data  detecting  section,  a  holding  section  to  hold  output 
from  the  optical  power  control  section,  and  a  switching 
section  switched  depending  upon  the  data  signal, 
thereby  feeding  any  one  of  output  from  the  optical 
power  control  section  and  output  from  the  holding  sec- 
tion  to  the  light  emitting  element  driving  section. 
[0036]  Alternatively,  the  reference  signal  generating 
section  may  generate  a  reference  current  signal  as  the 
reference  signal,  and  the  optical  power  control  section 
may  include  a  monitor  amplifying  section  to  amplify  the 
monitor  signal,  a  current  comparing  section  to  compare 
the  reference  current  signal  from  the  reference  signal 
generating  section  with  output  from  the  monitor  amplify- 
ing  section,  and  a  light  emitting  element  driving  and 
controlling  signal  generating  section  to  receive  output 
from  the  current  comparing  section  so  as  to  generate 
the  light  emitting  element  driving  and  controlling  signal 
depending  upon  output  from  the  data  detecting  section. 
[0037]  Therefore,  with  this  method,  it  is  possible  to 
instantaneously  raise  the  optical  output  from  the  light 
emitting  element  without  excessive  emission,  and  hold 
the  light  emitting  element  driving  and  controlling  signal 
irrespective  of  the  length  of  burst  period.  As  a  result,  it  is 
possible  to  obtain  stable  and  accurate  optical  output 
without  a  variation  in  power  even  at  the  next  burst  trans- 
mission  time,  and  contribute  to  enhanced  performance 
of  the  present  unit. 
[0038]  Further,  the  reference  signal  generating  sec- 
tion  may  generate  a  reference  current  signal  as  the  ref- 
erence  signal,  and  the  optical  power  control  section  may 
include  a  current  comparing  section  to  compare  the  ref- 
erence  current  signal  from  the  reference  signal  generat- 
ing  section  with  a  monitor  signal  detected  from  optical 
output  from  the  light  emitting  element,  and  a  light  emit- 
ting  element  driving  and  controlling  signal  generating 
section  to  receive  output  from  the  current  comparing 
section  so  as  to  generate  the  light  emitting  element  driv- 
ing  and  controlling  signal  depending  upon  output  from 
the  data  detecting  section. 
[0039]  Thus,  with  this  method,  it  is  possible  to  simplify 
a  circuit  configuration  because  the  optical  power  control 
section  can  directly  compare  the  monitor  signal  with  the 
reference  current  signal  without  amplification  thereof. 
[0040]  Alternatively,  the  optical  power  control  section 
may  include  a  switch  section  to  stop  the  reference  cur- 
rent  signal  from  the  reference  signal  generating  section 
at  a  burst  non-transmission  time. 
[0041  ]  Further,  the  optical  power  control  section  may 
include  a  switch  section  to  stop  the  reference  voltage 
signal  from  the  reference  signal  generating  section  at  a 
burst  non-transmission  time. 
[0042]  Therefore,  with  this  method,  since  the  optical 

4 
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power  control  section  has  the  switch  section  to  stop  the 
reference  signal  from  the  reference  signal  generating 
section  at  the  burst  non-transmission  time,  it  is  possible 
to  output  the  reference  signal  only  for  the  predeter- 
mined  time  interval  when  the  data  signal  is  "1",  and  5 
reduce  power  consumption  of  the  optical  power  control 
section.  As  a  result,  there  is  an  advantage  of  reduced 
power  consumption  of  the  whole  unit. 
[0043]  Further,  the  light  emitting  element  driving  and 
controlling  signal  generating  section  may  include  a  first  u 
switch  section  to  stop  output  from  the  current  comparing 
section  at  the  burst  non-transmission  time,  a  charging 
capacitor  to  hold  output  from  the  current  comparing 
section  obtained  through  the  first  switch  section,  and  a 
discharging  resistor  connected  parallel  to  the  charging  n 
capacitor  with  respect  to  the  output  from  the  current 
comparing  section. 
[0044]  Therefore,  with  this  method,  the  light  emitting 
element  driving  and  controlling  signal  generating  sec- 
tion  sets  to  provide  the  smallest  possible  time  constant.  21 
Hence,  it  is  possible  to  realize  a  more  rapid  rise  of  a  light 
emitting  element  driving  and  controlling  signal. 
[0045]  Alternatively,  the  optical  power  control  section 
may  additionally  include  an  offset  current  generating 
section  to  generate  an  offset  current  fed  to  the  reference  21 
current  signal,  and  the  above  light  emitting  element  driv- 
ing  and  controlling  signal  generating  section  may  be 
configured  as  a  peak  detecting  section  to  detect  a  peak 
value  of  the  output  from  the  current  comparing  section 
[0046]  Further,  the  reference  signal  generating  sec-  3< 
tion  may  generate  a  reference  current  signal  as  the  ref- 
erence  signal,  an  offset  current  generating  section  may 
be  mounted  to  generate  an  offset  current  fed  to  the  ref- 
erence  current  signal,  and  the  optical  power  control  sec- 
tion  may  include  a  monitor  amplifying  section  to  amplify  3t 
the  monitor  signal,  a  switch  section  to  stop  the  reference 
current  signal  from  the  reference  signal  generating  sec- 
tion  at  a  burst  non-transmission  time,  a  current  compar- 
ing  section  to  compare  the  reference  current  signal  from 
the  reference  signal  generating  section  with  output  from  4t 
the  monitor  amplifying  section,  and  a  light  emitting  ele- 
ment  driving  and  controlling  signal  generating  section  to 
detect  a  peak  value  of  output  from  the  current  compar- 
ing  section  so  as  to  output  the  peak  value  as  a  light 
emitting  element  driving  and  controlling  signal  for  a  con-  41 
trol  of  the  light  emitting  element  driving  section. 
[0047]  Further,  the  reference  signal  generating  sec- 
tion  may  generate  a  reference  current  signal  as  the  ref- 
erence  signal,  an  offset  current  generating  section  may 
be  mounted  to  generate  an  offset  current  fed  to  the  ref-  st 
erence  current  signal,  and  the  optical  power  control  sec- 
tion  may  include  a  switch  section  to  stop  the  reference 
current  signal  from  the  reference  signal  generating  sec- 
tion  at  a  burst  non-transmission  time,  a  current  compar- 
ing  section  to  compare  the  reference  current  signal  from  st 
the  reference  signal  generating  section  with  a  monitor 
signal  detected  from  optical  output  from  the  light  emit- 
ting  element,  and  a  light  emitting  element  driving  and 

controlling  signal  generating  section  to  detect  a  peak 
value  of  output  from  the  current  comparing  section  so 
as  to  output  the  peak  value  as  a  light  emitting  element 
driving  and  controlling  signal  for  a  control  of  the  light 
emitting  element  driving  section. 
[0048]  Therefore,  with  this  method,  the  optical  power 
control  section  additionally  includes  the  offset  current 
generating  section  to  generate  the  offset  current  fed  to 
the  reference  current  signal  at  the  burst  non-transmis- 
sion  time.  The  current  comparing  section  can  cause  a 
large  difference  between  the  monitor  signal  and  the  ref- 
erence  current  signal  to  stop  output  of  the  light  emitting 
element  driving  and  controlling  signal.  Consequently,  it 
is  possible  to  avoid  a  malfunction  of  an  optical  output 
control  at  the  burst  non-transmission  time,  and  contrib- 
ute  to  enhanced  performance  of  the  present  unit. 
[0049]  Further,  the  data  detecting  section  may  include 
delay  sections  to  delay  the  input  data  signal,  and  a  logic 
circuit  to  perform  a  logic  operation  between  the  data  sig- 
nal  and  delayed  output  obtained  by  delaying  the  data 
signal  in  the  delay  sections. 
[0050]  Therefore,  with  this  method,  the  data  detecting 
section  samples  the  input  data  signal  for  a  predeter- 
mined  time  interval  to  output  the  result.  Thus,  the  optical 
power  control  section  can  output  an  optimal  light  emit- 
ting  element  driving  and  controlling  signal. 
[0051]  Alternatively,  the  holding  section  may  include 
an  input  buffer  for  a  light  emitting  element  driving  and 
controlling  signal  from  the  optical  power  control  section, 
a  second  switch  section  to  stop  output  from  the  input 
buffer  at  a  burst  non-transmission  time,  and  a  charging 
capacitor  connected  to  a  feed  line  of  the  light  emitting 
element  driving  and  controlling  signal  so  as  to  hold  the 
light  emitting  element  driving  and  controlling  signal. 
[0052]  Therefore,  with  this  method,  since  the  holding 
section  can  gradually  increase  output  from  the  optical 
power  control  section  by  the  large  time  constant,  it  is 
possible  to  surely  hold  the  light  emitting  element  driving 
and  controlling  signal  without  an  effect  due  to  a  variation 
in  power  of  a  signal  output  from  the  optical  power  con- 
trol  section. 
[0053]  Further,  a  switching  control  section  may  be 
mounted  to  make  a  control  such  that  the  switching  sec- 
tion  is  switched  over  to  output  from  the  optical  power 
control  section  at  a  burst  transmission  time,  while  the 
switching  section  is  switched  over  to  output  from  the 
holding  section  at  a  burst  non-transmission  time. 
[0054]  Therefore,  with  this  method,  the  switching  con- 
trol  section  can  perform  switching  of  the  light  emitting 
element  driving  and  controlling  signal  transmitted  to  the 
light  emitting  element  driving  section  depending  upon 
the  burst  transmission  time  or  the  burst  non-transmis- 
sion  time  of  the  data  signal.  It  is  possible  to  always  feed 
a  constant  amount  of  light  emitting  element  driving  and 
controlling  signal  to  the  light  emitting  element  driving 
section,  and  obtain  stable  and  accurate  optical  output 
without  a  variation  in  power  even  in  the  second  or  later 
burst  optical  output. 
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[0055]  Alternatively,  there  may  be  mounted  an  initial 
value  generating  section  to  add  an  initial  value  to  a  light 
emitting  element  driving  and  controlling  signal  outputted 
from  the  optical  power  control  section. 
[0056]  Therefore,  with  this  method,  since  the  initial 
value  generating  section  adds  the  initial  value  to  the 
light  emitting  element  driving  and  controlling  signal  out- 
put  from  the  optical  power  control  section,  it  is  possible 
to  provide  a  more  rapid  initial  rise  of  the  light  emitting 
element  driving  and  controlling  signal,  and  enhance  a 
processing  speed  of  the  present  unit. 
[0057]  Further,  an  initial  value  from  the  initial  value 
generating  section  may  be  fed  to  the  output  side  of  the 
holding  section. 
[0058]  Therefore,  with  this  method,  since  the  initial 
value  generating  section  adds  the  initial  value  to  the 
light  emitting  element  driving  and  controlling  signal  held 
in  the  holding  section,  it  is  possible  to  provide  a  more 
rapid  initial  rise  of  the  light  emitting  element  driving  and 
controlling  signal  from  the  holding  section  to  the  light 
emitting  element  driving  section,  and  enhance  a 
processing  speed  of  the  present  unit. 
[0059]  Alternatively,  the  initial  value  from  the  initial 
value  generating  section  may  respectively  be  fed  to  the 
input  side  and  the  output  side  of  the  holding  section. 
[0060]  Therefore,  with  this  method,  since  the  initial 
value  voltage  generating  section  adds  the  initial  value  to 
both  the  output  from  the  optical  power  control  section 
and  the  output  which  has  been  held  in  the  holding  sec- 
tion,  it  is  possible  to  provide  a  more  rapid  initial  rise  of 
the  light  emitting  element  driving  and  controlling  signal, 
provide  a  high-speed  initial  rise  of  the  light  emitting  ele- 
ment  driving  and  controlling  signal  from  the  holding  sec- 
tion  to  the  light  emitting  element  driving  section,  and 
enhance  a  processing  speed  of  the  present  unit  as  in 
the  above  case. 
[0061]  Further,  the  reference  signal  generating  sec- 
tion  may  generate  the  reference  voltage  signal  as  the 
reference  signal,  and  the  optical  power  control  section 
may  include  a  current/voltage  converting  section  to  con- 
vert  into  a  voltage  a  monitor  signal  detected  from  optical 
output  from  the  light  emitting  element,  a  voltage  com- 
paring  section  to  compare  output  from  the  current/volt- 
age  converting  section  with  the  reference  voltage  signal 
generated  in  the  reference  signal  generating  section, 
and  a  light  emitting  element  driving  and  controlling  sig- 
nal  generating  section  to  receive  output  from  the  voltage 
comparing  section  so  as  to  generate  depending  upon 
output  from  the  data  detecting  section  a  light  emitting 
element  driving  and  controlling  signal  for  a  control  of  the 
light  emitting  element  driving  section. 
[0062]  Therefore,  with  this  method,  even  when  the 
voltage  signal  is  used,  as  in  the  above  case,  the  holding 
section  holds  the  light  emitting  element  driving  and  con- 
trolling  signal  generated  in  the  optical  power  control 
section,  and  any  one  of  the  light  emitting  element  driv- 
ing  and  controlling  signal  from  the  optical  power  control 
section  and  the  signal  held  in  the  holding  section  is 

selected  according  to  the  switching  of  transmis- 
sion/reception  of  the  data  signal.  Therefore,  it  is  possi- 
ble  to  instantaneously  raise  the  optical  output  from  the 
light  emitting  element  without  excessive  emission,  and 

5  hold  the  light  emitting  element  driving  and  controlling 
signal  irrespective  of  the  length  of  burst  period.  As  a 
result,  it  is  possible  to  obtain  stable  and  accurate  optical 
output  without  a  variation  in  power  even  at  the  next  burst 
transmission  time,  and  contribute  to  enhanced  perform- 

10  ance  of  the  present  unit. 
[0063]  Alternatively,  the  reference  signal  generating 
section  may  generate  the  reference  voltage  signal  as 
the  reference  signal,  and  the  optical  power  control  sec- 
tion  may  include  a  current/voltage  converting  section  to 

15  convert  into  a  voltage  a  monitor  signal  detected  from 
optical  output  from  the  light  emitting  element,  a  peak 
detecting  section  to  detect  a  peak  value  of  a  voltage  sig- 
nal  output  from  the  current/voltage  converting  section,  a 
voltage  comparing  section  to  compare  output  from  the 

20  peak  detecting  section  with  the  reference  voltage  signal 
generated  in  the  reference  signal  generating  section, 
and  a  light  emitting  element  driving  and  controlling  sig- 
nal  generating  section  to  receive  output  from  the  voltage 
comparing  section  so  as  to  generate  depending  upon 

25  output  from  the  data  detecting  section  a  light  emitting 
element  driving  and  controlling  signal  for  a  control  of  the 
light  emitting  element  driving  section. 
[0064]  Therefore,  with  this  method,  since  the  optical 
power  control  section  detects  the  peak  value  of  the  sig- 

30  nal  obtained  by  converting  the  monitor  signal  into  the 
voltage  signal  before  the  comparison  in  the  voltage 
comparing  section,  the  voltage  comparing  section  can 
output  the  stable  result  of  comparison.  It  is  thereby  pos- 
sible  to  feed  the  stable  light  emitting  element  driving  and 

35  controlling  signal  to  the  light  emitting  element  driving 
section,  or  make  the  monitor  signal  and  the  reference 
voltage  signal  from  the  reference  signal  generating  sec- 
tion  in  phase.  As  a  result,  it  is  possible  to  avoid  the 
excessive  emission  of  the  light  emitting  element  in  the 

40  case  of  no  data  signal. 
[0065]  Alternatively,  the  optical  power  control  section 
may  additionally  include  an  offset  voltage  generating 
section  to  generate  an  offset  voltage  fed  to  the  refer- 
ence  voltage  signal,  and  the  light  emitting  element  driv- 

es  ing  and  controlling  signal  generating  section  may  be 
configured  as  a  peak  detecting  section  to  detect  a  peak 
value  of  output  from  the  voltage  comparing  section. 
[0066]  Further,  the  reference  signal  generating  sec- 
tion  may  generate  a  reference  voltage  signal  as  the  ref- 

50  erence  signal,  an  offset  voltage  generating  section  may 
be  mounted  to  generate  an  offset  voltage  fed  to  the  ref- 
erence  voltage  signal,  and  the  optical  power  control 
section  may  include  a  current/voltage  converting  sec- 
tion  to  convert  into  a  voltage  a  monitor  signal  detected 

55  from  optical  output  from  the  light  emitting  element,  a 
switch  section  to  stop,  at  a  burst  non-transmission  time, 
the  reference  voltage  signal  from  the  reference  signal 
generating  section,  inputted  into  a  voltage  comparing 
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section,  the  voltage  comparing  section  to  compare  out- 
put  from  the  current/voltage  converting  section  with  the 
reference  voltage  signal,  and  a  light  emitting  element 
driving  and  controlling  signal  generating  section  to 
detect  a  peak  value  of  output  from  the  voltage  compar-  5 
ing  section  so  as  to  output  the  peak  value  as  a  light 
emitting  element  driving  and  controlling  signal  for  a  con- 
trol  of  the  light  emitting  element  driving  section. 
[0067]  Alternatively,  the  reference  signal  generating 
section  may  generate  a  reference  voltage  signal  as  the  10 
reference  signal,  an  offset  voltage  generating  section 
may  be  mounted  to  generate  an  offset  voltage  fed  to  the 
reference  voltage  signal,  and  the  optical  power  control 
section  may  include  a  current/voltage  converting  sec- 
tion  to  convert  into  a  voltage  a  monitor  signal  detected  15 
from  optical  output  from  the  light  emitting  element,  a 
peak  detecting  section  to  detect  a  peak  value  of  a  volt- 
age  signal  output  from  the  current/voltage  converting 
section,  a  switch  section  to  stop,  at  a  burst  non-trans- 
mission  time,  the  reference  voltage  signal  from  the  ref-  20 
erence  signal  generating  section,  inputted  into  the 
voltage  comparing  section,  the  voltage  comparing  sec- 
tion  to  compare  output  from  the  current/voltage  convert- 
ing  section  with  the  reference  voltage  signal,  and  a  light 
emitting  element  driving  and  controlling  signal  generat-  25 
ing  section  to  detect  a  peak  value  of  output  from  the 
voltage  comparing  section  so  as  to  output  the  peak 
value  as  a  light  emitting  element  driving  and  controlling 
signal  for  a  control  of  the  light  emitting  element  driving 
section.  30 
[0068]  Therefore,  with  this  method,  since  the  optical 
power  control  section  additionally  includes  the  offset 
voltage  generating  section  to  generate  the  offset  volt- 
age  fed  to  the  reference  voltage  signal  at  the  burst  non- 
transmission  time,  the  voltage  comparing  section  can  35 
cause  a  large  difference  between  the  monitor  voltage 
signal  and  the  reference  voltage  signal  to  stop  output  of 
the  light  emitting  element  driving  and  controlling  signal. 
Consequently,  it  is  possible  to  avoid  a  malfunction  of  an 
optical  output  control  by  the  present  unit  at  the  burst  40 
non-transmission  time,  and  contribute  to  enhanced  per- 
formance  of  the  present  unit  as  in  the  above  case. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
45 

[0069] 

Fig.  1  is  a  block  diagram  showing  a  configuration  of 
a  light  emitting  element  control  unit  according  to  the 
first  embodiment  of  the  present  invention;  so 
Fig.  2  is  a  block  diagram  showing  an  essential  con- 
figuration  of  the  light  emitting  element  control  unit 
according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  3  is  a  block  diagram  showing  a  configuration  of  55 
a  data  detecting  section  according  to  the  first 
embodiment  of  the  present  invention; 
Figs.  4(a)  to  4(c)  are  time  charts  for  explaining 

operations  of  the  data  detecting  section  according 
to  the  first  embodiment  of  the  present  invention; 
Fig.  5  is  a  diagram  showing  a  circuit  configuration  in 
the  vicinity  of  the  high-speed  current  comparing 
section  according  to  the  first  embodiment  of  the 
present  invention; 
Fig.  6  is  a  diagram  showing  a  circuit  configuration  of 
the  light  emitting  element  driving  and  controlling 
signal  generating  section  according  to  the  first 
embodiment  of  the  present  invention; 
Fig.  7  is  a  diagram  showing  a  circuit  configuration  of 
a  holding  section  according  to  the  first  embodiment 
of  the  present  invention; 
Figs.  8(a),  8(b)  are  diagrams  for  explaining  opera- 
tions  of  the  holding  section  according  to  the  first 
embodiment  of  the  present  invention; 
Fig.  9  is  a  diagram  showing  a  circuit  configuration  of 
a  switching  section  according  to  the  first  embodi- 
ment  of  the  present  invention; 
Figs.  10(a)  to  10(c)  are  diagrams  showing  circuit 
configurations  of  a  switching  control  section 
according  to  the  first  embodiment  of  the  present 
invention; 
Figs.  1  1  (a)  to  1  1  (c)  are  time  charts  for  explaining 
operations  of  the  switching  control  section  accord- 
ing  to  the  first  embodiment  of  the  present  invention; 
Figs.  12(a)  to  12(h)  are  time  charts  for  explaining 
operations  of  the  light  emitting  element  control  unit 
according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  13  is  a  block  diagram  showing  a  first  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  first  embodiment  of  the  present  invention; 
Fig.  14  is  a  block  diagram  showing  a  second  modi- 
fication  of  the  light  emitting  element  control  unit 
according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  15  is  a  block  diagram  showing  a  third  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  first  embodiment  of  the  present  invention; 
Fig.  16  is  a  block  diagram  showing  a  fourth  modifi- 
cation  of  the  light  emitting  element  control  unit 
according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  17  is  a  diagram  showing  a  circuit  configuration 
of  a  peak  detecting  section  in  the  light  emitting  ele- 
ment  control  unit  shown  in  Fig.  16; 
Fig.  18  is  a  block  diagram  showing  a  fifth  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  first  embodiment  of  the  present  invention; 
Fig.  19  is  a  block  diagram  showing  a  sixth  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  first  embodiment  of  the  present  invention; 
Fig.  20  is  a  diagram  showing  a  circuit  configuration 
of  an  initial  voltage  generating  section  in  the  light 
emitting  element  control  unit  shown  in  Fig.  19; 
Fig.  21  is  a  block  diagram  showing  a  seventh  modi- 
fication  of  the  light  emitting  element  control  unit 
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according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  22  is  a  block  diagram  showing  an  eighth  modi- 
fication  of  the  light  emitting  element  control  unit 
according  to  the  first  embodiment  of  the  present 
invention; 
Fig.  23  is  a  diagram  showing  a  configuration  of  the 
light  emitting  element  control  unit  according  to  the 
second  embodiment  of  the  present  invention; 
Fig.  24  is  a  diagram  showing  a  circuit  configuration 
of  a  current/voltage  converting  section  in  the  light 
emitting  element  control  unit  according  to  the  sec- 
ond  embodiment  of  the  present  invention; 
Fig.  25  is  a  block  diagram  showing  a  first  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  second  embodiment  of  the  present 
invention; 
Fig.  26  is  a  block  diagram  showing  a  second  modi- 
fication  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention; 
Fig.  27  is  a  block  diagram  showing  a  third  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  second  embodiment  of  the  present 
invention; 
Fig.  28  is  a  block  diagram  showing  a  fourth  modifi- 
cation  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention; 
Fig.  29  is  a  block  diagram  showing  a  fifth  modifica- 
tion  of  the  light  emitting  element  control  unit  accord- 
ing  to  the  second  embodiment  of  the  present 
invention; 
Fig.  30  is  a  block  diagram  showing  a  configuration 
of  a  light  emitting  element  control  unit; 
Fig.  31  is  a  block  diagram  showing  an  essential 
configuration  of  the  light  emitting  element  control 
unit; 
Fig.  32  is  a  diagram  showing  a  circuit  configuration 
in  an  essential  part  of  an  APC  circuit; 
Figs.  33(a)  and  33(b)  respectively  show  a  circuit  for 
explaining  operations  of  a  control  signal  generating 
section  shown  in  Fig.  32;  and 
Figs.  34(a)  to  34(h)  are  time  charts  for  explaining 
operations  of  the  light  emitting  element  control  unit 
shown  in  Fig.  31. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

[0070]  A  description  will  now  be  given  of  embodiments 
of  the  present  invention  referring  to  the  accompanying 
drawings. 

(a)  Description  of  First  Embodiment 

[0071]  Fig.  1  is  a  block  diagram  showing  a  configura- 
tion  of  a  light  emitting  element  control  unit  according  to 

the  first  embodiment  of  the  present  invention.  As  shown 
in  Fig.  1  ,  a  light  emitting  element  control  unit  20  includes 
a  data  receiving  section  1  ,  an  LD  driving  section  2,  a 
light  emitting  element  3,  a  light  receiving  element  4,  a 

5  data  detecting  section  5,  a  reference  signal  generating 
section  6,  an  optical  power  control  section  7,  a  burst 
holding  section  8,  a  transmission/reception  switching 
section  9,  and  a  transmission/reception  switching  signal 
generating  section  10. 

10  [0072]  Here,  the  light  emitting  element  3  includes,  for 
example,  a  laser  diode  (LD)  to  convert  an  electrical  sig- 
nal  into  an  optical  signal  so  as  to  feed  an  output  signal 
to  an  optical  transmission  line  (not  shown),  and  output 
monitor  light  (a  monitor  signal).  The  light  receiving  ele- 

15  ment  4  includes,  for  example,  a  photo  diode  (PD)  to 
again  convert  into  the  electric  signal  the  monitor  light 
output  from  the  light  emitting  element  3. 
[0073]  The  data  receiving  section  1  receives  a  data 
signal  and  a  clock  signal  which  are  externally  inputted, 

20  and  the  LD  driving  section  (light  emitting  element  driv- 
ing  section)  2  receives  output  from  the  data  receiving 
section  1  to  drive  the  light  emitting  element  3  according 
to  the  input  data  signal. 
[0074]  Further,  the  data  detecting  section  5  detects  a 

25  data  signal  for  a  predetermined  time  interval  during  a 
burst  transmission  period,  and  generates  a  sampling 
signal  for  sampling  in  the  optical  power  control  section  7 
depending  upon  the  data  received  in  the  data  receiving 
section  1,  and  includes,  for  example,  inverters  50-1  to 

30  50-n,  and  an  AND  circuit  51  as  shown  in  Fig.  3. 
[0075]  Here,  the  inverters  (delay  sections)  50-1  to  50- 
n  (n:  even  number  more  than  or  equal  to  2)  delay  an 
input  data  signal.  The  AND  circuit  (logic  circuit)  51  per- 
forms  a  logic  operation  between  the  data  signal  and 

35  delayed  output  obtained  by  delaying  the  data  signal  in 
the  inverters  50-1  to  50-n. 
[0076]  Specifically,  as  shown  in,  for  example,  Fig.  4, 
the  data  detecting  section  5  extracts  the  sampling  signal 
(SH)  [see  Fig.  4(c)]  from  the  input  data  [main  data;  see 

40  Fig.  4(a)]  and  the  data  delayed  by  the  inverters  50-1  to 
50-n  [data  1;  see  Fig.  4(b)],  and  outputs  the  extracted 
signal. 
[0077]  That  is,  by  outputting  as  the  sampling  signal  a 
signal  which  becomes  "1"  only  for  the  predetermined 

45  time  interval  when  the  input  data  signal  is  "1  "  (during  the 
burst  transmission  period),  the  optical  power  control 
section  7  can  use  the  sampling  signal  to  output  an  opti- 
mal  optical  output  control  signal  as  will  be  described 
infra. 

so  [0078]  Also,  the  above  reference  signal  generating 
section  6  shown  in  Fig.  1  generates  a  reference  current 
signal  (dc  constant  current). 
[0079]  Further,  the  optical  power  control  section  7 
compares  the  monitor  signal  detected  from  the  optical 

55  output  from  the  light  emitting  element  3  with  the  refer- 
ence  current  signal  generated  in  the  reference  signal 
generating  section  6  to  output  an  optical  output  control 
signal  (light  emitting  element  driving  control  signal)  for  a 

8 
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control  of  the  LD  driving  section  2  depending  upon  the 
result  of  comparison  and  the  output  from  the  data 
detecting  section  5.  The  optical  power  control  section 
includes  an  AMP  70,  a  high-speed  current  comparing 
section  71  ,  and  a  control  signal  generating  section  72  5 
as  shown  in,  for  example,  Fig.  2. 
[0080]  Here,  the  AMP  (monitor  amplifying  section)  70 
amplifies  a  monitor  current  (monitor  signal)  obtained  by 
conversion  of  the  light  receiving  element  4  into  the  elec- 
trical  signal.  The  AMP  70  ensures  a  band  of  the  monitor  10 
current. 
[0081  ]  Further,  the  high-speed  current  comparing  sec- 
tion  (current  comparing  section)  71  compares  the  refer- 
ence  current  signal  (Iref)  from  the  reference  signal 
generating  section  6  with  output  (Imon)  from  the  monitor  is 
amplifying  section  70  to  output  the  result  of  comparison 
(ampo)  to  the  control  signal  generating  section  72  at  a 
subsequent  stage. 
[0082]  Fig.  5  is  a  diagram  showing  a  circuit  configura- 
tion  in  the  vicinity  of  the  above  high-speed  current  com-  20 
paring  section  71.  In  Fig.  5,  the  light  receiving  element  4 
has  a  cathode  connected  to  a  power  source,  and  an 
anode  connected  to  a  drain  of  an  N-channel  MOSFET 
(T1)  70a. 
[0083]  Further,  a  diode  connection  is  established  in  25 
the  above  N-channel  MOS  transistor  (N-channel  MOS- 
FET;  T1)  70a  with  its  drain  and  gate  shorted,  and  a  cur- 
rent  mirror  connection  having  a  common  gate  is  formed 
between  the  N-channel  MOS  transistor  (T1)  70a  and  an 
N-channel  MOS  transistor  (T2)  70b  with  their  sources  30 
respectively  connected  to  the  ground.  The  two  transis- 
tors  70a,  70b  form  the  AMP  70. 
[0084]  Also,  a  reference  constant  current  source  6b  is 
connected  between  the  ground  and  a  drain  of  a  P-chan- 
nel  MOS  transistor  (P-channel  MOSFET;  T3)  6a,  and  a  35 
diode  connection  is  established  in  the  P-channel  MOS 
transistor  (T3)  6a  with  its  drain  and  gate  shorted.  More- 
over,  the  P-channel  MOS  transistor  (T3)  6a  and  the  ref- 
erence  constant  current  source  6b  form  the  reference 
signal  generating  section  6.  40 
[0085]  In  addition,  a  current  mirror  connection  having 
a  common  gate  is  formed  between  the  P-channel  MOS 
transistor  (T3)  6a  and  the  P-channel  MOS  transistor 
(T4)  71a  with  their  sources  respectively  connected  to 
the  power  source.  45 
[0086]  Also,  a  drain  is  shared  between  the  above  N- 
channel  MOS  transistor  (T2)  70b  and  P-channel  MOS 
transistor  (T4)  71a,  and  the  two  transistors  70b,  71a 
form  the  high-speed  current  comparing  section  71. 
Moreover,  output  (ampo)  to  the  control  signal  generat-  so 
ing  section  72  is  derived  from  between  the  transistors 
70b  and  71a. 
[0087]  That  is,  according  to  the  above  circuit  configu- 
ration  shown  in  Fig.  5,  the  AMP  70  can  increase  the  out- 
put  to  the  control  signal  generating  section  72  when  the  55 
current  from  the  light  receiving  element  4  is  smaller  than 
the  reference  current,  and  can  decrease  the  output  to 
the  control  signal  generating  section  72  when  the  cur- 
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rent  from  the  light  receiving  element  4  is  larger  than  the 
reference  current. 
[0088]  Moreover,  if  the  circuit  is  configured  by  using 
CMOS  type  transistors  as  the  above  transistors,  it  is 
possible  to  realize,  for  example,  lower  cost  and  reduced 
power  consumption  of  the  whole  circuit. 
[0089]  Further,  a  control  signal  generating  section 
(light  emitting  element  driving  control  signal  generating 
section)  72  receives  the  output  (ampo)  from  the  high- 
speed  current  comparing  section  71  to  generate  an  opti- 
cal  output  control  signal  (light  emitting  element  driving 
control  signal)  depending  upon  the  output  from  the  data 
detecting  section  5,  and  includes  a  switch  72a,  an 
inverter  72b,  a  capacitor  72c,  and  a  resistor  72d  as 
shown  in,  for  example,  Fig.  6. 
[0090]  Here,  the  switch  (first  switch  section)  72a  stops 
the  output  from  the  high-speed  current  comparing  sec- 
tion  71  when  the  data  signal  is  "0"  (that  is,  at  a  time 
other  than  a  sampling  time  generated  in  the  data  detect- 
ing  section  5;  at  a  burst  non-transmission  time)  depend- 
ing  upon  the  output  from  the  data  detecting  section  5, 
and  includes  a  P-channel  MOS  transistor  (T1)  and  an 
N-channel  MOS  transistor  (T2). 
[0091  ]  Specifically,  the  switch  72a  is  configured  as  an 
analog  switch  with  the  above  P-channel  MOS  transistor 
(T1)  and  the  N-channel  MOS  transistor  (T2).  In  the 
above  two  transistors  T1  ,  T2,  their  drains  are  connected 
to  the  output  (ampo)  of  the  optical  power  control  section 
7,  and  their  sources  are  connected  to  an  optical  output 
control  terminal  (PCNT1). 
[0092]  Further,  into  a  gate  of  the  N-channel  MOS  tran- 
sistor  (T2)  is  inputted  the  sampling  signal  (SH;  the  sig- 
nal  becoming  "1"  only  for  a  predetermined  time  interval 
while  the  data  is  "1")  generated  in  the  above  data 
detecting  section  5,  while  into  a  gate  of  the  P-channel 
MOS  transistor  (T1)  is  inputted  a  signal  obtained  by 
inverting  a  signal  identical  with  the  above  sampling  sig- 
nal  in  the  control  signal  generating  section  72b. 
[0093]  That  is,  an  ON  control  of  the  switch  72a  is  per- 
formed  in  response  to  input  of  the  sampling  signal  from 
the  data  detecting  section  5.  It  is  thereby  possible  to 
output  the  output  (ampo)  from  the  high-speed  current 
comparing  section  71  as  the  optical  output  control  sig- 
nal  (PCNT1).  Moreover,  with  respect  to  an  opposite 
polarity  of  the  sampling  signal,  the  transistors  forming 
the  analog  switch  may  be  of  opposite  polarity. 
[0094]  Also,  the  capacitor  (charging  capacitor;  C1) 
72c  holds  the  output  from  the  high-speed  current  com- 
paring  section  71  through  the  switch  72a,  and  has  a 
holding  capacitance  connected  between  the  optical  out- 
put  control  terminal  (PCNT1)  and  the  ground.  Moreover, 
a  small  time  constant  is  set  in  the  capacitor  72c. 
[0095]  In  addition,  a  resistor  (discharging  resistor;  R1) 
72d  adjusts  an  amount  of  optical  output  control  signal 
(PCNT1)  outputted  from  the  optical  output  control  termi- 
nal,  and  is  connected  parallel  to  the  capacitor  72c  with 
respect  to  the  output  from  the  high-speed  current  com- 
paring  section  71  .  In  other  words,  the  resistor  is  con- 
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nected  between  the  optical  output  control  terminal  and 
the  ground  to  discharge,  when  an  excessive  optical  out- 
put  control  signal  is  outputted  from  the  optical  outputted 
control  terminal,  the  resistor  discharges  the  excessive 
charge.  5 
[0096]  As  stated  above,  in  the  optical  power  control 
section  7,  the  high-speed  current  comparing  section  71 
compares  the  monitor  signal  with  the  reference  signal 
from  the  reference  signal  generating  section  6,  and  the 
small  time  constant  is  set  in  the  control  signal  generat-  10 
ing  section  72.  Thus,  it  is  possible  to  realize  a  more 
rapid  rise  of  the  optical  outputted  control  signal 
(PCNT1). 
[0097]  Further,  with  the  sampling  signal  from  the  data 
detecting  section  5,  the  above  optical  power  control  sec-  15 
tion  7  samples  only  for  the  predetermined  time  interval 
while  the  data  is  "1",  and  holds  at  all  other  times, 
thereby  preventing  the  outputted  (PCNT1)  from  the  opti- 
cal  power  control  section  7  from  increasing  when  the 
data  signal  is  "0".  As  a  result,  it  is  possible  to  eliminate  20 
excessive  emission  due  to  a  phase  difference  between 
the  monitor  signal  and  the  reference  signal.  Thus,  an 
optimal  optical  outputted  control  signal  can  be  fed  to  the 
LD  driving  section  2. 
[0098]  Also,  the  burst  holding  section  (holding  section)  25 
8  shown  in  Fig.  1  holds  the  output  from  the  optical 
power  control  section  7,  and  includes  a  buffer  80,  a 
switch  81  ,  and  a  capacitor  82  as  shown  in,  for  example, 
Fig.  2. 
[0099]  Here,  the  buffer  (input  buffer)  80  propagates  30 
(passes)  the  optical  output  control  signal  from  the  opti- 
cal  power  control  section  7  to  the  capacitor  82 
described  infra,  thereby  stopping  a  current  flow.  Specif- 
ically,  as  shown  in  Fig.  7,  the  buffer  80  is  configured  as 
a  voltage  follower  with  a  positive-phase  input  of  an  oper-  35 
ational  amplifier  taking  as  input  the  optical  output  con- 
trol  signal  (PCNT1)  from  the  control  signal  generating 
section  72,  and  an  inverting  input  and  output  shorted. 
[0100]  Also,  the  switch  (second  switch  section)  81 
stops  output  from  the  buffer  80  at  the  burst  non-trans-  40 
mission  time,  and  is  interposed  between  the  buffer  80 
and  the  capacitor  82.  Depending  upon  the  transmis- 
sion/reception  switching  signal  generating  section  10 
described  infra,  an  ON  control  of  the  switch  is  per- 
formed  at  the  burst  transmission  time  of  the  data  signal,  45 
and  an  OFF  control  thereof  is  performed  at  the  burst 
non-transmission  time. 
[0101]  Specifically,  the  switch  81  is  an  analog  switch 
including  a  P-channel  MOS  transistor  (T1)  and  an  N- 
channel  MOS  transistor  (T2)  with  their  drains  connected  so 
to  the  output  of  the  buffer  80  and  their  sources  con- 
nected  to  an  optical  output  control  terminal  (PCNT2). 
[01  02]  Also,  into  a  gate  of  the  N-channel  MOS  transis- 
tor  (T2)  is  inputted  a  switching  signal  (the  signal  becom- 
ing  "1"  at  the  burst  transmission  time)  generated  in  the  55 
transmission/reception  switching  signal  generating  sec- 
tion  10  described  infra,  while  into  a  gate  of  the  P-chan- 
nel  MOS  transistor  (T1)  is  inputted  a  signal  obtained  by 
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inverting  in  the  inverter  83  a  signal  identical  with  the  sig- 
nal  inputted  into  the  gate  of  the  N-channel  MOS  transis- 
tor  (T2).  Moreover,  with  respect  to  an  opposite  polarity 
of  the  above  transmission/reception  switching  signal, 
the  respective  transistors  (T1,  T2)  forming  the  above 
analog  switch  may  be  of  opposite  polarity. 
[0103]  Further,  the  capacitor  (charging  capacitor;  C1) 
82  is  connected  between  a  feed  line  (optical  outputted 
control  terminal)  of  the  optical  output  control  signal 
(PCNT2)  and  the  ground  to  hold  the  optical  output  con- 
trol  signal,  and  is  charged  with  a  signal  corresponding  to 
the  optical  output  control  signal  from  the  control  signal 
generating  section  72.  Moreover,  a  large  time  constant 
is  set  in  the  capacitor  82,  and  the  capacitor  has  an 
enough  capacitance  value  to  hold  the  above  charging 
voltage  for  the  burst  period. 
[0104]  Specifically,  in  the  above  burst  holding  section 
8,  as  shown  in  Fig.  8(a),  the  switch  81  is  set  by  the  ON 
control  to  function  as  a  resistor  at  the  charging  time.  The 
capacitor  82  is  thereby  charged  with  the  optical  output 
control  signal  (PCNT1)  passed  from  the  buffer  80  serv- 
ing  as  a  holding  optical  output  control  signal  (PCNT2).  A 
relational  expression  with  respect  to  the  charging  time 
can  be  written  as  the  following  expression  (3): 

AV  PCNT2  =  Vdd  x  [1  -  exp(-t(chr)/RxC1)] 

where  t(chr);  Time  required  for  charging 
R;  Value  of  resistance  obtained  by  ON  control 
of  switch  81 
AVPCNT2;  Amont  of  change  in  voltage  at  termi- 
nal  PCNT2 

[0105]  Therefore,  it  is  possible  to  obtain  the  expres- 
sion: 

t(chr)  =  -R  x  C1  x  ln[(Vdd-AV  PCNT2)/Vdd]  (3) 

[01  06]  Further,  in  the  above  burst  holding  section  8,  as 
shown  in  Fig.  8(b),  the  switch  81  is  set  by  the  OFF  con- 
trol  to  function  as  a  power  source  at  a  holding  time. 
Then,  a  leak  current  flows  through  the  capacitor  82.  A 
relational  expression  with  respect  to  a  holding  time  can 
be  obtained  as  the  following  expression  (4): 

t(hold)  =  (C1  x  AV  PCNT)/I(leak)  (4) 

where  t(hold);  Time  required  for  holding 
l(leak);  Leak  current  of  switch  81 
AVPCNT2  Amont  of  change  in  voltage  at  termi- 
nal  PCNT  2 

[01  07]  That  is,  since  the  above  holding  time  is  identi- 
cal  with  the  holding  time  [see  Expression  (2)]  of  the 
existing  circuit  (control  signal  generating  section  110) 
described  above  referring  in  Fig.  32,  the  present  circuit 
(control  signal  generating  section  72)  has  the  same 
holding  time  as  that  of  the  existing  circuit  for  the  same 
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capacitance  value,  the  same  amount  of  change  in  volt- 
age,  and  the  same  leak  current. 
[0108]  Then,  the  following  discussion  focuses  on,  for 
example,  the  above  charging  time  of  present  circuit  and 
the  charging  time  [see  Expression  (1)]  of  the  existing  s 
circuit  described  above  referring  to  Fig.  32.  When  the 
switches  81  (see  Fig.  8)  and  110b  (see  Fig.  32)  are 
identical  in  transistor  size,  for  Vdd  =  3.3V,  l(chr)  =  30mA, 
R  =  3£2,  C1  =  39000pF,  V  PCNT  =  AV  PCNT2  =  1  .5V  ,  the 
charging  time  can  be  calculated  according  to  the  above  10 
Expression  (1)  as  follows: 

t(chr)  =  (C1xAVVCNT)/l(chr) 
=  (39000pF  x  1  .5V)/30mA 
=  1  .95  usee  is 

[0109]  On  the  other  hand,  another  charging  time  can 
be  calculated  according  to  the  above  Expression  (3)  as 
follows:  20 

t(chr)  =  -R  x  C1  x  ln[(Vdd-AVPCNT2)/Vdd] 
=  -3  x  39000pF  x  ln[(3.3-1  .5)/3.3V] 
=  0.071  usee 

25 

[01  1  0]  That  is,  it  can  be  seen  that  a  difference  of  about 
two  decimal  places  is  caused  in  charging  time  between 
the  present  circuit  and  the  existing  circuit.  That  is,  the 
present  circuit  can  be  charged  at  a  speed  higher  than  30 
that  of  the  existing  circuit.  In  other  words,  it  means  that, 
for  the  same  charging  time,  a  longer  holding  time  can  be 
ensured  in  the  present  circuit  than  that  of  the  existing 
circuit  by  about  two  decimal  places. 
[0111]  As  described  above,  in  the  burst  holding  sec-  35 
tion  8,  it  is  possible  to  sufficiently  hold  the  output  from 
the  optical  power  control  section  7,  transmitted  during 
the  burst  transmission  period,  as  the  optical  output  con- 
trol  signal  (PCNT2)  by  setting  a  large  time  constant  of 
the  capacitor  82.  40 
[01  1  2]  That  is,  since  the  output  from  the  optical  power 
control  section  7  can  gradually  be  increased  by  the 
large  time  constant,  the  burst  holding  section  8  can 
surely  hold  the  optical  output  control  signal  (PCNT2) 
without  an  effect  due  to  a  variation  in  power  of  the  signal  45 
outputted  from  the  optical  power  control  section  7. 
[01  1  3]  Also,  the  transmission/reception  switching  sec- 
tion  (switching  section)  9  shown  in  Fig.  1  is  switched 
depending  upon  output  (data  signal)  from  the  transmis- 
sion/reception  switching  signal  generating  section  10  so 
described  infra,  thereby  feeding  as  the  optical  output 
control  signal  (PCNT)  to  the  above  LD  driving  section  2 
any  one  of  the  output  (PCNT1)  from  the  optical  power 
control  section  7  and  the  output  (PCNT2)  from  the  burst 
holding  section  8.  The  transmission/reception  switching  55 
section  outputs  as  the  optical  output  control  signal  the 
output  from  the  optical  power  control  section  7  at  the 
burst  transmission  time,  while  outputting  as  the  optical 

output  control  signal  the  output  (voltage  signal  with 
which  the  capacitor  82  is  charged)  from  the  burst  hold- 
ing  section  8  at  the  burst  non-transmission  time  (at  a 
receive  time)  . 
[0114]  Specifically,  as  shown  in,  for  example,  Fig.  9, 
the  transmission/reception  switching  section  9  includes 
an  inverter  90,  and  switches  91  ,  92.  Here,  the  switch  91 
is  an  analog  switch  including  a  P-channel  MOS  transis- 
tor  (T1)  and  an  N-channel  MOS  transistor  (T2),  and  is 
set  by  an  ON  control  at  the  burst  transmission  time  to 
output  as  the  optical  output  control  signal  the  output 
(PCNT1)  from  the  optical  power  control  section  7. 
[01  1  5]  Also,  the  switch  92  is  an  analog  switch  includ- 
ing  a  P-channel  MOS  transistor  (T3)  and  an  N-channel 
MOS  transistor  (T4),  and  is  set  by  an  ON  control  at  the 
burst  non-transmission  time  to  output  as  the  optical  out- 
put  control  signal  the  output  (PCNT2)  from  the  burst 
holding  section  8. 
[01  1  6]  Further,  the  inverter  90  inverts  the  output  from 
the  transmission/reception  switching  signal  generating 
section  10.  The  inverted  output  is  inputted  into  a  gate  of 
the  P-channel  MOS  transistor  (T1)  of  the  switch  91  ,  and 
a  gate  of  the  N-channel  MOS  transistor  (T4)  of  the 
switch  92. 
[01  1  7]  As  stated  above,  in  the  transmission/reception 
switching  section  9,  when  the  switch  91  is  ON  (OFF), 
the  switch  92  is  turned  OFF  (ON)  in  response  to  the 
switching  control  signal  (timing  signal)  from  the  trans- 
mission/reception  switching  signal  generating  section 
10,  and  the  two  terminals  (P1  ,  P2)  are  short-circuited  to 
terminal  PCNT  respectively.  This  short-circuits  perform 
a  switching  operation  with  conducting  states  of  the 
switches  91  ,  92  mutually  inverted. 
[01  18]  Also,  the  transmission/reception  switching  sig- 
nal  generating  section  (switching  control  section)  10 
shown  in  Fig.  1  makes  a  control  in  that  the  transmis- 
sion/reception  switching  section  9  is  switched  over  to 
the  output  from  the  optical  power  control  section  7  at  the 
burst  transmission  time,  while  the  transmission/recep- 
tion  switching  section  9  is  switched  over  to  the  output 
from  the  burst  holding  section  8  at  the  burst  non-trans- 
mission  time.  The  transmission/reception  switching  sec- 
tion  9  generates  a  timing  signal  for  the  switching  of 
transmission/reception. 
[01  1  9]  Specifically,  the  above  transmission/reception 
switching  signal  generating  section  10  is  a  circuit  to 
detect  a  "zero  succession"  of  data,  and  includes  a  P- 
channel  MOS  transistor  (T1)  11,  a  resistor  12,  an  N- 
channel  MOS  transistor  (T2)  13,  a  capacitor  14,  and  an 
inverter  15  as  shown  in,  for  example,  Fig.  10(a). 
[0120]  Here,  the  P-channel  MOS  transistor  (T1)  11 
has  a  source  connected  to  the  power  supply,  and  a  gate 
connected  to  a  data  input  terminal,  and  the  N-channel 
MOS  transistor  (T2)  1  3  has  a  source  connected  to  the 
ground,  and  a  gate  connected  to  the  data  input  terminal. 
A  resistor  (R1)  12  is  connected  between  drains  of  the 
MOS  transistors  11,  13. 
[0121]  Also,  the  capacitor  (C1)  14  is  connected 
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between  the  drain  of  the  N-channel  MOS  transistor  (T2) 
13  and  the  ground,  and  the  inverter  15  is  connected 
between  the  drain  of  the  N-channel  MOS  transistor  (T2) 
13  and  an  output  terminal  (SW  terminal). 
[0122]  As  set  forth  above,  in  the  above  transmis- 
sion/reception  switching  signal  generating  section  10 
shown  in  Fig.  10(a),  when  the  data  input  terminal  is  "1", 
the  P-channel  MOS  transistor  (T1)  11  is  turned  OFF, 
and  the  N-channel  MOS  transistor  (T2)  13  is  turned  ON, 
resulting  in  "0"  at  an  inverted  data  terminal.  Thereby,  the 
inverted  data  "0"  is  again  inverted  by  the  inverter  15, 
resulting  in  "1"  at  the  SW  terminal.  Moreover,  if  the  N- 
channel  MOS  transistor  (T2)  13  is  increased  in  size,  a 
sequence  of  operations  between  the  data  input  and  the 
SW  signal  output  can  be  performed  instantaneously. 
[0123]  On  the  other  hand,  in  the  above  transmis- 
sion/reception  switching  signal  generating  section  10, 
when  the  data  input  terminal  is  "0",  the  N-channel  MOS 
transistor  (T2)  13  is  turned  OFF,  and  the  P-channel 
MOS  transistor  (T1)  11  is  turned  ON.  Therefore,  a  sig- 
nal  from  the  P-channel  MOS  transistor  (T1)  11  passes 
through  the  resistor  12,  and  the  capacitor  14  is  charged 
therewith,  resulting  in  an  increase  at  the  inverted  data 
terminal. 
[01  24]  However,  in  the  charging  of  the  above  capacitor 
14,  it  is  possible  to  adjust  a  rate  of  rise  of  the  above 
inverted  data  according  to  the  time  constant  set 
depending  upon  the  capacitance  value  (C1)  of  the 
capacitor  14  and  the  value  of  resistance  (R1)  of  the 
resistor  12.  That  is,  even  when  input  of  the  data  "0" 
(detection  of  the  zero  succession)  continues  for  a  pre- 
determined  time  interval  (see  reference  mark  A)  as 
shown  in,  for  example,  Fig.  11(a),  an  operation  can  be 
performed  to  prevent  the  inverted  data  terminal  from 
instantaneously  rising  to  "1  "  as  shown  in  Fig.  1  1  (b)  (see 
reference  mark  B). 
[0125]  Consequently,  a  time  elapsing  between  a  time 
point  where  the  inverted  data  terminal  becomes  "1  "  and 
a  time  point  where  the  data  becomes  "0"  may  be  set 
longer  than  the  maximum  time  interval  in  which  the 
same  code  may  successively  be  inputted.  Thereby,  the 
transmission/reception  switching  signal  generating  sec- 
tion  10  can  always  output  "1"  as  the  SW  signal  at  a 
transmit  time  (in  the  case  of  "1  "),  and  output  "0"  after  the 
elapse  of  a  predetermined  time  at  a  receive  time  (in  the 
case  of  "0")  [see  Fig.  1  1(c)]. 
[0126]  As  described  above,  the  transmission/recep- 
tion  switching  signal  generating  section  1  0  can  perform 
switching  of  the  optical  output  control  signal  (PCNT) 
transmitted  to  the  LD  driving  section  2  depending  upon 
the  burst  transmission  time  or  the  burst  non-transmis- 
sion  time  of  the  data  signal.  It  is  possible  to  always  feed 
a  constant  amount  of  optical  output  control  signal  to  the 
LD  driving  section  2,  and  obtain  stable  and  accurate 
optical  output  without  a  variation  in  power  even  in  the 
second  or  later  burst  optical  output. 
[01  27]  Alternatively,  the  above  transmission/reception 
switching  signal  generating  section  10  may  be  config- 

ured  as  a  transmission/reception  switching  signal  gen- 
erating  section  10A  shown  in,  for  example,  Fig.  10(b). 
That  is,  the  transmission/reception  switching  signal  gen- 
erating  section  1  0A  is  a  circuit  including  a  P-channel 

5  MOS  transistor  (T3)  1  6  instead  of  the  resistor  1  2  of  the 
above  transmission/reception  switching  signal  generat- 
ing  section  10  shown  in  Fig.  10(a).  In  this  case,  the 
same  operation  can  be  performed  as  in  the  above  dis- 
cussion. 

w  [0128]  In  addition,  the  above  transmission/reception 
switching  signal  generating  section  10  may  be  config- 
ured  as  a  transmission/reception  switching  signal  gen- 
erating  section  10B  shown  in,  for  example,  Fig.  10(c). 
Specifically,  the  transmission/reception  switching  signal 

15  generating  section  1  0B  is  a  shift-register  type  circuit 
including  a  plurality  of  registers  17a,  17b,  and  17c,  and 
a  NOR  circuit  18.  In  this  case,  the  succession  of  "0s"  for 
a  predetermined  time  interval  carries  out  the  switching 
to  "1  "  as  in  the  above  case. 

20  [01  29]  In  the  light  emitting  element  control  unit  20  hav- 
ing  the  above  configuration  according  to  the  first 
embodiment  of  the  present  invention,  as  shown  in  Fig. 
12(a),  when  the  first  burst  data  signal  is  inputted,  there 
is  an  initial  difference  between  the  reference  signal  Iref 

25  from  the  reference  signal  generating  section  6  and  the 
monitor  signal  Imon  from  the  light  receiving  element  4 
[Iref  >  Imon;  see  reference  mark  A  in  Fig.  12(g)].  Thus, 
depending  upon  the  difference,  the  light  emitting  ele- 
ment  control  unit  outputs  the  result  of  comparison 

30  (ampo)  in  the  high-speed  current  comparing  section  71 
as  shown  in  Fig.  12(c). 
[0130]  Thereafter,  the  control  signal  generating  sec- 
tion  72  receives  the  result  of  comparison,  and  outputs 
the  optical  output  control  signal  PCNT1  depending  upon 

35  the  sampling  time  [SH;  see  Fig.  12(b)]  from  the  data 
detecting  section  5  as  shown  in  Fig.  12(d). 
[01  31  ]  At  the  same  time,  the  control  signal  generating 
section  72  transmits  the  above  optical  output  control 
signal  (PCNT1)  to  the  burst  holding  section  8,  and  the 

40  burst  holding  section  8  receives  the  optical  output  con- 
trol  signal  to  hold  the  optical  output  control  signal 
(PCNT2)  for  the  burst  period  holding  depending  upon  a 
predetermined  large  time  constant.  That  is,  the  burst 
holding  section  8  gradually  causes  the  optical  output 

45  control  signal  (PCNT2)  to  rise  so  as  to  coincide  with  the 
output  (PCNT1)  from  the  control  signal  generating  sec- 
tion  72  as  shown  in  Fig.  12(d). 
[01  32]  That  is,  the  present  unit  20  raises  the  two  opti- 
cal  output  control  signals  having  the  different  time  con- 

so  stants  depending  upon  the  first  burst  data  signal. 
[01  33]  Moreover,  since  the  state  is  established  for  the 
burst  transmission  period,  the  transmission/reception 
switching  signal  generating  section  10  outputs  "1"  as 
the  transmission/reception  switching  signal  (SW)  as 

55  shown  in  Fig.  1  2(f),  and  transmits  the  signal  to  the  trans- 
mission/reception  switching  section  9.  Subsequently,  in 
the  transmission/reception  switching  section  9  receiving 
the  SW  signal,  as  described  referring  to  Fig.  9,  the 
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switch  91  is  set  by  an  ON  control  to  output  to  the  LD 
driving  section  2  the  output  (PCNT1)  from  the  control 
signal  generating  section  72  as  the  optical  output  con- 
trol  signal  (PNCT)  [see  Fig.  12(e)]. 
[0134]  Then,  in  response  to  the  above  optical  output 
control  signal,  the  light  emitting  element  3  outputs  an 
optical  signal  as  shown  in  Fig.  12(h). 
[0135]  On  the  other  hand,  when  no  data  signal  is 
inputted,  that  is,  for  the  burst  non-transmission  period, 
no  monitor  signal  is  detected  and  the  data  detecting 
section  5  can  detect  no  sampling  time  [see  reference 
mark  B  in  Fig.  12(b)].  Hence,  the  control  signal  generat- 
ing  section  72  outputs  no  optical  output  control  signal 
(PNCT1)  [see  reference  mark  C  in  Fig.  12(d)]. 
[0136]  Further,  if  the  detection  of  zero  succession 
continues  for  a  predetermined  time  interval,  the  trans- 
mission/reception  switching  signal  generating  section 
1  0  outputs  "0"  as  the  SW  signal  [see  reference  mark  D 
in  Fig.  12(f)],  and  transmits  the  signal  to  the  transmis- 
sion/reception  switching  section  9.  Thereafter,  in  the 
transmission/reception  switching  section  9,  the  switch 
92  (see  Fig.  9)  is  set  by  an  ON  control  to  output  to  the 
LD  driving  section  2  the  signal  [PNCT2;  see  reference 
mark  E  in  Fig.  12(d)]  held  in  the  burst  holding  section  8 
as  the  optical  output  control  signal  (PCNT). 
[0137]  That  is,  even  for  the  burst  non-transmission 
period,  the  above  burst  holding  section  8  maintains  a 
constant  state  of  the  output  (PNCT1)  from  the  control 
signal  generating  section  72.  Accordingly,  a  predeter- 
mined  amount  of  optical  output  control  signal  (PCNT) 
can  always  be  fed  to  the  LD  driving  section  2  [see  refer- 
ence  mark  F  in  Fig.  12(e)]. 
[0138]  Subsequently,  when  a  data  signal  is  again 
inputted  (for  the  next  burst  transmission  period),  to  the 
LD  driving  section  2  is  fed  an  optical  output  control  sig- 
nal  at  the  same  level  as  that  in  the  precedent  burst 
transmission  period.  Thus,  the  light  emitting  element  3 
can  instantaneously  output  a  stable  optical  signal  [see 
reference  markG  in  Fig.  12(h)]. 
[0139]  As  set  forth  above,  in  the  light  emitting  element 
control  unit  20  according  to  the  first  embodiment  of  the 
present  invention,  the  burst  holding  section  8  holds  the 
optical  output  control  signal  generated  in  the  optical 
power  control  section  7,  and  any  one  of  the  optical  out- 
put  control  signal  from  the  optical  power  control  section 
7  and  the  signal  held  in  the  burst  holding  section  8  is 
selected  according  to  the  switching  of  transmis- 
sion/reception  of  the  data  signal.  Therefore,  it  is  possi- 
ble  to  instantaneously  raise  the  optical  output  in  the  light 
emitting  element  3  without  the  excessive  emission,  and 
hold  the  optical  output  control  signal  irrespective  of  the 
length  of  burst  period.  As  a  result,  it  is  possible  to  obtain 
stable  and  accurate  optical  output  without  the  variation 
in  power  even  at  the  subsequent  burst  transmission 
time,  resulting  in  a  contribution  to  enhanced  perform- 
ance  of  the  present  unit. 

(b)  Description  of  Modifications  of  First  Embodiment 

[0140]  Meanwhile,  the  above  light  emitting  element 
control  unit  20  may  be  configured  as  a  plurality  of  mod- 

5  ifications  as  shown  infra  (the  first  modification  to  the 
eighth  modification).  Moreover,  the  same  reference 
numerals  as  those  in  the  above  discussion  are  used  for 
the  same  or  substantially  the  same  functions  in  the 
drawings  showing  the  following  modifications,  and 

10  descriptions  thereof  are  omitted. 

(b-1)  First  Modification 

[0141]  Fig.  13  is  a  block  diagram  showing  a  first  mod- 
15  ification  (light  emitting  element  control  unit  20A)  of  the 

light  emitting  element  control  unit  according  to  the  first 
embodiment  of  the  present  invention.  As  shown  in  Fig. 
13,  an  optical  power  control  section  7A  compares  a 
monitor  signal  detected  from  a  light  emitting  element  3 

20  with  a  reference  signal  generated  in  a  reference  signal 
generating  section  6  to  output  an  optical  output  control 
signal  for  a  control  of  an  LD  driving  section  2  depending 
upon  the  result  of  comparison  and  output  from  a  data 
detecting  section  5.  The  optical  power  control  section 

25  includes  a  high-speed  current  comparing  section  71, 
and  a  control  signal  generating  section  72. 
[0142]  That  is,  according  to  the  optical  power  control 
section  7  in  the  first  embodiment  described  above  refer- 
ring  to  Fig.  2,  the  AMP  70  for  amplifying  the  monitor  sig- 

30  nal  is  mounted  at  the  preceding  stage  of  the  high-speed 
current  comparing  section  71  .  Nevertheless,  the  AMP 
70  is  not  mounted  in  the  optical  power  control  section 
7A  in  the  first  modification  unlike  the  above  optical 
power  control  section  7. 

35  [0143]  That  is,  since  it  is  unnecessary  to  amplify  the 
monitor  signal  if,  for  example,  the  data  signal  has  a  low 
bit  rate,  the  AMP  70  is  eliminated  so  that  the  high-speed 
current  comparing  section  71  can  directly  compare  the 
monitor  signal  with  the  reference  current  signal. 

40  [0144]  In  the  light  emitting  element  control  unit  20A 
having  the  above  configuration  according  to  the  first 
modification  of  the  first  embodiment  of  the  present 
invention,  in  response  to  input  of  the  first  burst  data  sig- 
nal,  the  high-speed  current  comparing  section  71  com- 

45  pares  the  reference  signal  from  the  reference  signal 
generating  section  6  with  the  monitor  signal  from  a  light 
receiving  element  4,  and  a  control  signal  generating 
section  72  subsequently  receives  the  above  result  of 
comparison  to  transmit  an  optical  output  control  signal 

so  (PCNT1)  to  a  transmission/reception  switching  section 
9  and  a  burst  holding  section  8  depending  upon  the  out- 
put  from  the  data  detecting  section  5. 
[0145]  In  this  state,  that  is,  for  the  burst  transmission 
period  of  the  data  signal,  output  (PCNT1)  from  the  con- 

55  trol  signal  generating  section  72  is  fed  as  an  optical  out- 
put  control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  a  switching  control  signal  from  a  trans- 
mission/reception  switching  signal  generating  section 
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10. 
[0146]  On  the  other  hand,  for  the  burst  non-transmis- 
sion  period  of  the  data  signal,  a  signal  (PCNT2)  held  in 
the  burst  holding  section  8  is  fed  as  the  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  the  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  sec- 
tion  10  as  in  the  above  case. 
[0147]  Thereby,  when  an  additional  data  signal  is 
inputted,  to  the  LD  driving  section  2  has  been  fed  the 
optical  output  control  signal  at  the  same  level  as  that  in 
the  precedent  burst  transmission  period  so  that  the  light 
emitting  element  3  can  instantaneously  output  a  stable 
optical  signal. 
[0148]  As  stated  above,  according  to  the  above  light 
emitting  element  control  unit  20A,  it  is  possible  to  obtain 
the  same  effects  as  those  in  the  first  embodiment,  and 
simplify  a  circuit  configuration  because  the  optical 
power  control  section  7A  can  directly  compare  the  mon- 
itor  signal  with  the  reference  current  signal  without 
amplification  of  the  monitor  signal. 

(b-2)  Second  Modification 

[0149]  Fig.  14  is  a  block  diagram  showing  a  second 
modification  (light  emitting  element  control  unit  20B)  of 
the  light  emitting  element  control  unit  according  to  the 
first  embodiment  of  the  present  invention.  As  shown  in 
Fig.  14,  an  optical  power  control  section  7B  functions 
substantially  as  in  the  power  control  section  7  (the  first 
embodiment)  described  above  referring  to  Fig.  2,  and 
includes  an  AMP  70,  a  high-speed  current  comparing 
section  71  ,  a  control  signal  generating  section  72,  and  a 
switch  73.  That  is,  unlike  the  above  optical  power  control 
section  7,  the  switch  73  is  mounted. 
[01  50]  Here,  the  switch  (switch  section)  73  stops  a  ref- 
erence  current  signal  from  a  reference  signal  generat- 
ing  section  6  when  a  data  signal  is  "0"  (at  a  burst  non- 
transmission  time),  and  is  connected  between  the  refer- 
ence  signal  generating  section  6  and  the  high-speed 
current  comparing  section  71.  Further,  the  ON/OFF 
control  of  the  switch  is  performed  depending  upon  out- 
put  (SH;  sampling  signal  )  from  a  data  detecting  section 
5. 
[0151]  That  is,  in  the  optical  power  control  section  7B 
of  the  second  modification,  the  switch  73  is  mounted  on 
the  output  side  of  the  reference  signal  generating  sec- 
tion  6,  and  the  reference  signal  generating  section  6 
thereby  outputs  the  reference  current  signal  only  for  a 
predetermined  time  interval  when  the  data  signal  is  "1". 
Hence,  it  is  possible  to  reduce  power  consumption  of 
the  optical  power  control  section  7B. 
[01  52]  A  description  will  now  be  given  of  the  operation 
of  the  light  emitting  element  control  unit  20B  according 
to  the  second  modification  of  the  first  embodiment  of  the 
present  invention.  First,  in  response  to  input  of  the  first 
burst  data  signal,  the  data  detecting  section  5  generates 
a  sampling  signal  depending  upon  the  data  signal.  The 

switch  73  receives  the  signal,  and  is  set  by  an  ON  con- 
trol  to  output  the  reference  current  signal  from  the  refer- 
ence  signal  generating  section  6  to  the  high-speed 
current  comparing  section  71  . 

5  [01  53]  Thereafter,  the  high-speed  current  comparing 
section  71  compares  the  above  reference  current  signal 
with  a  monitor  signal  from  a  light  receiving  element  4, 
amplified  by  the  AMP  70,  and  the  control  signal  gener- 
ating  section  72  receives  the  above  result  of  compari- 

10  son,  and  transmits  an  optical  output  control  signal 
(PCNT1)  to  a  transmission/reception  switching  section 
9  and  a  burst  holding  section  8  depending  upon  the 
above  sampling  signal  from  the  data  detecting  section 
5. 

15  [01  54]  Subsequently,  substantially  the  same  operation 
is  performed  as  in  the  above  first  embodiment.  That  is, 
for  the  burst  transmission  period  of  the  data  signal,  the 
output  (PCNT1)  from  the  control  signal  generating  sec- 
tion  72  is  fed  to  the  LD  driving  section  2  as  the  optical 

20  output  control  signal  (PCNT).  For  the  burst  non-trans- 
mission  period,  the  switch  73  is  set  by  the  OFF  control 
to  feed  a  signal  (PCNT2)  held  in  the  burst  holding  sec- 
tion  8  to  the  LD  driving  section  2  as  the  optical  output 
control  signal  (PCNT). 

25  [01  55]  As  set  forth  above,  according  to  the  above  light 
emitting  element  control  unit  20B,  the  same  effects  can 
be  obtained  as  those  in  the  first  embodiment.  Further,  it 
is  possible  to  output  the  reference  current  signal  only  for 
the  predetermined  time  interval  when  the  data  signal  is 

30  "1"  since  the  optical  power  control  section  7B  has  the 
switch  73  to  stop  the  reference  signal  from  the  reference 
signal  generating  section  6  when  the  data  signal  is  "0" 
(at  a  burst  non-transmission  time),  thereby  reducing 
power  consumption  of  the  optical  power  control  section 

35  7B.  As  a  result,  there  is  an  advantage  of  reduced  power 
consumption  of  the  whole  unit. 

(b-3)  Third  Modification 

40  [01  56]  Fig.  1  5  is  a  block  diagram  showing  a  third  mod- 
ification  (light  emitting  element  control  unit  20C)  of  the 
light  emitting  element  control  unit  according  to  the  first 
embodiment  of  the  present  invention.  As  shown  in  Fig. 
1  5,  an  optical  power  control  section  7C  functions  sub- 

45  stantially  as  in  the  power  control  section  7A  (the  first 
modification)  described  above  referring  to  Fig.  13,  and 
includes  a  high-speed  current  comparing  section  71  ,  a 
control  signal  generating  section  72,  and  a  switch  73. 
That  is,  unlike  the  above  optical  power  control  section 

so  7A,  the  switch  73  is  mounted. 
[01  57]  That  is,  in  the  optical  power  control  section  7C 
of  the  third  modification,  the  switch  73  is  mounted  on  the 
output  side  of  the  reference  signal  generating  section  6 
as  in  the  above  case.  Hence,  it  is  possible  to  reduce 

55  power  consumption  of  the  optical  power  control  section 
7C,  and  apply  when,  for  example,  a  data  signal  has  a 
low  bit  rate. 
[01  58]  A  description  will  now  be  given  of  the  operation 
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of  the  light  emitting  element  control  unit  20C  according 
to  the  third  modification  of  the  first  embodiment  of  the 
present  invention.  First,  in  response  to  input  of  the  first 
burst  data  signal,  a  data  detecting  section  5  generates  a 
sampling  signal  depending  upon  the  data  signal.  The 
switch  73  receives  the  signal,  and  is  set  by  an  ON  con- 
trol  to  output  a  reference  current  signal  from  a  reference 
signal  generating  section  6  to  the  high-speed  current 
comparing  section  71  . 
[0159]  Thereafter,  the  high-speed  current  comparing 
section  71  compares  the  above  reference  current  signal 
with  a  monitor  signal  from  a  light  receiving  element  4, 
and  the  control  signal  generating  section  72  receives 
the  above  result  of  comparison,  and  transmits  an  optical 
output  control  signal  PCNT1  to  a  transmission/reception 
switching  section  9  and  a  burst  holding  section  8 
depending  upon  the  above  sampling  signal  from  the 
above  data  detecting  section  5. 
[01  60]  Subsequently,  substantially  the  same  operation 
is  performed  as  in  the  above  first  embodiment.  That  is, 
for  the  burst  transmission  period  of  the  data  signal,  the 
output  (PCNT1)  from  the  control  signal  generating  sec- 
tion  72  is  fed  to  the  LD  driving  section  2  as  the  optical 
output  control  signal  (PCNT).  For  the  burst  non-trans- 
mission  period,  a  signal  (PCNT2)  held  in  the  burst  hold- 
ing  section  8  is  fed  to  the  LD  driving  section  2  as  the 
optical  output  control  signal  (PCNT). 
[01  61  ]  As  set  forth  above,  according  to  the  above  light 
emitting  element  control  unit  20C,  the  same  effects  can 
be  obtained  as  those  in  the  first  embodiment.  Further,  in 
the  optical  power  control  section  7C,  it  is  possible  to 
simplify  a  circuit  configuration  because  the  monitor  sig- 
nal  can  directly  be  compared  with  the  reference  current 
signal  without  amplification,  and  reduce  power  con- 
sumption  of  the  optical  power  control  section  7C 
because  the  reference  current  signal  is  outputted  only 
for  the  predetermined  time  interval  when  the  data  signal 
is  "1". 

(b-4)  Fourth  Modification 

[0162]  Fig.  16  is  a  block  diagram  showing  a  fourth 
modification  (light  emitting  element  control  unit  20D)  of 
the  light  emitting  element  control  unit  according  to  the 
first  embodiment  of  the  present  invention.  As  shown  in 
Fig.  16,  in  the  light  emitting  element  control  unit  20D,  an 
optical  power  control  section  7D  includes  an  AMP  70,  a 
high-speed  current  comparing  section  71  ,  a  switch  73, 
and  a  peak  detecting  section  74.  Further,  the  optical 
power  control  section  7D  additionally  includes  an  offset 
current  generating  section  75  to  generate  an  offset  cur- 
rent  fed  to  a  reference  current  signal  from  a  reference 
signal  generating  section  6. 
[0163]  Specifically,  the  above  offset  current  generat- 
ing  section  75  feeds  the  offset  current  to  the  reference 
current  signal  for  a  period  in  which  the  data  signal  is  "0" 
(for  a  burst  non-transmission  period). 
[0164]  That  is,  since  an  optical  output  from  a  light 

emitting  element  3  must  be  stopped  when  no  data  sig- 
nal  is  inputted,  it  is  necessary  to  stop  output  of  an  opti- 
cal  output  control  signal  for  a  control  of  an  LD  driving 
section  2.  However,  at  this  point  in  time,  when  a  slight 

5  difference  is  caused  between  a  monitor  signal  ("0"; 
because  of  no  optical  output  from  the  light  emitting  ele- 
ment  3)  and  the  reference  signal  ("0";  stop  by  the  switch 
73),  the  high-speed  current  comparing  section  71  com- 
pares  them  to  output  the  result  of  comparison  to  the 

10  peak  detecting  section  74.  That  is,  the  peak  detecting 
section  74  erroneously  outputs  the  optical  output  control 
signal. 
[01  65]  Therefore,  in  the  optical  power  control  section 
7D,  the  offset  current  generating  section  75  feeds  an  off- 

15  set  current  to  cause  a  large  difference  between  the 
monitor  signal  and  the  reference  signal,  which  does  not 
become  a  candidate  for  the  comparison,  thereby  avoid- 
ing  erroneous  generation  of  the  optical  output  control 
signal.  It  is  thereby  possible  to  prevent  a  malfunction  of 

20  an  optical  output  control  by  the  present  unit  20D. 
[01  66]  Also,  the  peak  detecting  section  74  detects  a 
peak  value  of  output  from  the  high-speed  current  com- 
paring  section  71  ,  and  functions  as  a  light  emitting  ele- 
ment  driving  and  controlling  signal  generating  section. 

25  That  is,  the  peak  detecting  section  74  outputs  the  above 
detected  peak  value  as  the  optical  output  control  signal 
for  the  control  of  the  LD  driving  section  2. 
[0167]  For  example,  as  shown  in  Fig.  17,  there  are 
mounted  an  amplifier  74a,  a  P-channel  MOS  transistor 

30  74b,  a  capacitor  74c,  and  a  resistor  74d. 
[0168]  Also,  the  amplifier  74a  amplifies  the  output 
from  the  high-speed  current  comparing  section  71  ,  and 
has  an  inverting  input  taking  as  input  the  output  from  the 
high-speed  current  comparing  section  71  ,  and  a  non- 

35  inverting  input  connected  to  the  peak  detection  output. 
The  output  of  the  amplifier  74a  is  connected  to  a  gate  of 
the  P-channel  MOS  transistor  (T1)  74b. 
[0169]  Also,  the  P-channel  MOS  transistor  (T1)  74b 
has  a  source  connected  to  a  power  supply,  the  gate 

40  connected  to  the  output  of  the  amplifier  74a  as 
described  above,  and  a  drain  connected  to  the  peak 
detection  output.  Further,  the  capacitor  (C1)  74c  has  a 
capacitance  connected  between  the  peak  detection  out- 
put  and  the  ground,  and  the  resistor  (R1)  74d  is  con- 

45  nected  between  the  peak  detection  output  and  the 
ground. 
[0170]  In  addition,  a  large  time  constant  is  set  in  the 
peak  detecting  section  74  in  order  to  hold  the  output 
from  the  high-speed  current  comparing  section  71  for 

50  the  burst  transmission  period. 
[01  71  ]  A  description  will  now  be  given  of  the  operation 
of  the  light  emitting  element  control  unit  20D  according 
to  the  fourth  modification  of  the  first  embodiment  of  the 
present  invention.  First,  in  response  to  input  of  the  first 

55  burst  data  signal,  a  data  detecting  section  5  generates  a 
sampling  signal  depending  upon  the  data  signal.  The 
switch  73  receives  the  signal,  and  is  set  by  an  ON  con- 
trol  to  output  a  reference  current  signal  from  a  reference 
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signal  generating  section  6  to  the  high-speed  current 
comparing  section  71  . 
[0172]  Thereafter,  the  high-speed  current  comparing 
section  71  compares  the  above  reference  current  signal 
with  a  monitor  signal  from  a  light  receiving  element  4,  5 
amplified  by  the  AMP  70,  and  the  peak  detecting  sec- 
tion  74  detects  the  peak  value  from  the  above  result  of 
comparison,  and  transmits  the  peak  value  as  an  optical 
output  control  signal  (PCNT1)  to  a  transmission/recep- 
tion  switching  section  9  and  a  burst  holding  section  8.  10 
[0173]  In  this  state,  that  is,  for  the  burst  transmission 
period  of  the  data  signal,  output  (PCNT1)  from  the  peak 
detecting  section  74  is  fed  as  an  optical  output  control 
signal  (PCNT)  to  the  LD  driving  section  2  depending 
upon  a  switching  control  signal  from  a  transmis-  15 
sion/reception  switching  signal  generating  section  10. 
[0174]  On  the  other  hand,  for  the  burst  non-transmis- 
sion  period  of  the  data  signal,  a  signal  (PCNT2)  held  in 
the  burst  holding  section  8  is  fed  as  the  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2  20 
depending  upon  the  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  sec- 
tion  10  as  in  the  above  case. 
[0175]  Further,  at  this  point  in  time,  since  the  data 
detecting  section  5  outputs  no  sampling  signal,  an  OFF  25 
control  of  the  switch  73  is  performed  so  that  the  refer- 
ence  current  signal  from  the  reference  signal  generating 
section  6  is  not  fed  to  the  high-speed  current  comparing 
section  71  .  Subsequently,  since  the  offset  current  from 
the  offset  current  generating  section  75  is  fed  to  the  30 
high-speed  current  comparing  section  71,  the  high- 
speed  current  comparing  section  71  outputs  no  differen- 
tial  current  between  the  monitor  signal  and  the  refer- 
ence  current  signal.  As  a  result,  the  peak  detecting 
section  74  outputs  no  optical  output  control  signal  35 
(PCNT1). 
[01  76]  Therefore,  as  in  the  above  case,  when  an  addi- 
tional  data  signal  is  inputted,  to  the  LD  driving  section  2 
has  been  fed  the  optical  output  control  signal  at  the 
same  level  as  that  in  the  precedent  burst  transmission  40 
period  so  that  the  light  emitting  element  3  can  instanta- 
neously  output  a  stable  optical  signal. 
[0177]  As  stated  above,  according  to  the  above  light 
emitting  element  control  unit  20D,  it  is  possible  to  obtain 
the  same  effects  as  those  in  the  first  embodiment.  In  the  45 
optical  power  control  section  7D,  when  no  data  signal  is 
inputted,  an  offset  current  from  the  offset  current  gener- 
ating  section  75  is  fed  to  the  reference  current  signal  so 
that  the  high-speed  current  comparing  section  71 
causes  a  large  difference  between  the  monitor  signal  so 
and  the  reference  current  signal  to  stop  output  of  the 
optical  output  control  signal.  Consequently,  it  is  possible 
to  avoid  a  malfunction  of  an  optical  output  control  at  the 
burst  non-transmission  time,  resulting  in  a  contribution 
to  enhanced  performance  of  the  present  unit  20D.  ss 
[01  78]  Moreover,  though  the  above  offset  current  gen- 
erating  section  75  is  mounted  at  the  preceding  stage  of 
the  high-speed  current  comparing  section  71,  it  may  be 

mounted  at  a  subsequent  stage  thereof.  In  this  case, 
the  same  effects  can  similarly  be  obtained. 

(b-5)  Fifth  Modification 

[01  79]  Fig.  1  8  is  a  block  diagram  showing  a  fifth  mod- 
ification  (light  emitting  element  control  unit  20E)  of  the 
light  emitting  element  control  unit  according  to  the  first 
embodiment  of  the  present  invention.  As  shown  in  Fig. 
18,  in  the  light  emitting  element  control  unit  20E,  an  opti- 
cal  power  control  section  7E  includes  a  high-speed  cur- 
rent  comparing  section  71,  a  switch  73,  and  a  peak 
detecting  section  74.  Further,  an  offset  current  generat- 
ing  section  75  is  added  to  the  optical  power  control  sec- 
tion  7E. 
[0180]  That  is,  the  optical  power  control  section  7E  in 
the  fifth  modification  does  not  include  an  AMP  70  unlike 
the  above  optical  power  control  section  7D  (the  fourth 
modification).  Hence,  the  light  emitting  element  control 
unit  20E  can  be  applied  in  the  case  of,  for  example,  a 
low  bit  rate  of  a  data  signal.  Other  operations  are  identi- 
cal  with  those  in  the  above  light  emitting  element  control 
unit  20D. 
[0181]  Thus,  according  to  the  above  light  emitting  ele- 
ment  control  unit  20E,  it  is  possible  to  obtain  the  same 
effects  as  those  in  the  first  embodiment.  In  the  optical 
power  control  section  7E,  when  no  data  signal  is  input- 
ted,  an  offset  current  from  the  offset  current  generating 
section  75  is  fed  to  a  reference  current  signal.  Hence,  it 
is  possible  to  cause  a  large  difference  between  the 
monitor  signal  and  the  reference  current  signal  to  stop 
output  of  the  optical  output  control  signal.  Conse- 
quently,  it  is  possible  to  avoid  a  malfunction  of  an  optical 
output  control  by  the  present  unit  20E,  and  similarly 
contribute  to  enhanced  performance  of  the  present  unit 
20E. 

(b-6)  Sixth  Modification 

[0182]  Fig.  19  is  a  block  diagram  showing  a  sixth  mod- 
ification  (light  emitting  element  control  unit  20F)  of  the 
light  emitting  element  control  unit  according  to  the  first 
embodiment  of  the  present  invention.  As  shown  in  Fig. 
19,  the  light  emitting  element  control  unit  20F  includes 
an  initial  value  voltage  generating  section  (initial  value 
generating  section)  76  on  the  output  side  of  an  optical 
power  control  section  7A.  That  is,  the  light  emitting  ele- 
ment  control  unit  20F  is  obtained  by  adding  the  initial 
value  voltage  generating  section  76  to  the  above  light 
emitting  element  control  unit  20A  [the  first  modification; 
see  Fig.  13]. 
[0183]  Here,  the  initial  value  voltage  generating  sec- 
tion  76  feeds  (adds)  an  initial  value  voltage  to  an  optical 
output  control  signal  (PCNT1)  outputted  from  the  optical 
power  control  section  7A,  and  includes  a  constant  cur- 
rent  supply  76a,  and  an  N-channel  MOS  transistor  76b 
as  shown  in,  for  example,  Fig.  20. 
[0184]  Specifically,  the  constant  current  supply  (11) 
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76a  is  connected  between  a  power  source  76c  and  an 
output  of  the  initial  value  voltage  generating  section  76. 
The  N-channel  MOS  transistor  (T1)  76b  has  a  drain  and 
a  gate,  both  of  which  are  connected  to  the  output  of  the 
initial  value  voltage  generating  section  76,  and  a  source 
connected  to  the  ground.  It  is  thereby  possible  to  feed  a 
VTH  voltage  (initial  value  voltage)  to  the  output  from  the 
optical  power  control  section  7A. 
[0185]  That  is,  the  above  initial  value  voltage  generat- 
ing  section  76  gives  the  initial  value  (high  voltage  value 
from  the  ground)  to  the  output  (PCNT1)  from  the  optical 
power  control  section  7A.  It  is  thereby  possible  to  pro- 
vide  a  more  rapid  initial  rise  of  an  optical  output  control 
signal  to  an  LD  driving  section  2. 
[0186]  Therefore,  according  to  the  above  light  emitting 
element  control  unit  20F,  it  is  possible  to  obtain  the 
same  effects  as  those  in  the  first  embodiment.  In  addi- 
tion,  since  the  initial  value  is  fed  to  the  optical  output 
control  signal,  it  is  possible  to  provide  the  more  rapid  ini- 
tial  rise  of  the  optical  output  control  signal,  and  enhance 
a  processing  speed  of  the  present  unit  20F. 
[0187]  Moreover,  though  the  above  initial  value  volt- 
age  generating  section  76  is  mounted  at  a  subsequent 
stage  of  the  control  signal  generating  section  72,  it  may 
be  mounted  at  the  preceding  stage  thereof.  In  this  case, 
the  same  effects  can  similarly  be  obtained. 

(b-7)  Seventh  Modification 

[0188]  Fig.  21  is  a  block  diagram  showing  a  seventh 
modification  (light  emitting  element  control  unit  20G)  of 
the  light  emitting  element  control  unit  according  to  the 
first  embodiment  of  the  present  invention.  As  shown  in 
Fig.  21,  a  light  emitting  element  control  unit  20G 
includes  an  initial  value  voltage  generating  section  76A 
for  feeding  an  initial  value  voltage  to  the  output  side  of  a 
burst  holding  section  8. 
[0189]  That  is,  the  initial  value  voltage  generating  sec- 
tion  76A  feeds  the  initial  value  voltage  to  an  optical  out- 
put  control  signal  (PCNT2)  which  has  been  held  in  the 
burst  holding  section  8.  In  such  a  manner,  by  feeding 
the  initial  value  (high  voltage  value  from  the  ground)  to 
the  output  from  the  burst  holding  section  8,  it  is  possible 
to  provide  a  rapid  initial  rise  of  the  optical  output  control 
signal  from  the  burst  holding  section  8  to  an  LD  driving 
section  2. 
[01  90]  Thus,  according  to  the  above  light  emitting  ele- 
ment  control  unit  20G,  it  is  possible  to  obtain  the  same 
effects  as  those  in  the  first  embodiment.  In  addition, 
since  the  initial  value  is  fed  to  the  optical  output  control 
signal  (PCNT2)  held  in  the  burst  holding  section  8,  it  is 
possible  to  provide  the  rapid  initial  rise  of  the  optical  out- 
put  control  signal  from  the  burst  holding  section  8  to  the 
LD  driving  section  2,  and  enhance  a  processing  speed 
of  the  present  unit  20G  as  in  the  above  case. 

(b-8)  Eighth  Modification 

[0191]  Fig.  22  is  a  block  diagram  showing  an  eighth 
modification  (light  emitting  element  control  unit  20H)  of 

5  the  light  emitting  element  control  unit  according  to  the 
first  embodiment  of  the  present  invention.  As  shown  in 
Fig.  22,  a  light  emitting  element  control  unit  20H 
includes  an  initial  value  voltage  generating  section  76B 
for  feeding  an  initial  value  voltage  to  the  input  side  and 

10  the  output  side  of  a  burst  holding  section  8. 
[01  92]  That  is,  the  initial  value  voltage  generating  sec- 
tion  76B  feeds  the  initial  value  voltage  to  output 
(PCNT1)  from  the  optical  power  control  section  7  and 
output  (PCNT2)  which  has  been  held  in  the  burst  hold- 

15  ing  section  8.  In  such  a  manner,  by  feeding  the  initial 
value  (high  voltage  value  from  the  ground)  to  both  the 
outputs,  it  is  possible  to  provide  a  more  rapid  initial  rise 
of  the  optical  output  control  signal  irrespective  of  a  burst 
transmission  or  non-transmission  time,  and  similarly 

20  enhance  a  processing  speed  of  the  present  unit  20H. 
[01  93]  Moreover,  though  the  above  initial  value  volt- 
age  generating  section  76B  feeds  the  initial  value  volt- 
age  to  both  the  output  from  the  control  signal  generating 
section  72  of  the  optical  power  control  section  7  and  the 

25  output  from  the  burst  holding  section  8,  it  is  to  be  noted 
that  the  initial  value  voltage  may  be  fed  to  both  output 
from  a  high-speed  current  comparing  section  71  at  the 
preceding  stage  of  the  control  signal  generating  section 
72  and  the  output  from  the  burst  holding  section  8.  In 

30  this  case,  the  same  effects  can  similarly  be  obtained. 

(c)  Description  of  Second  Embodiment 

[01  94]  Fig.  23  is  a  diagram  showing  a  configuration  of 
35  the  light  emitting  element  control  unit  according  to  the 

second  embodiment  of  the  present  invention.  As  shown 
in  Fig.  23,  a  light  emitting  element  control  unit  21 
includes  a  data  receiving  section  1  ,  an  LD  driving  sec- 
tion  2,  a  light  emitting  element  3,  a  light  receiving  ele- 

40  ment  4,  a  data  detecting  section  5,  a  reference  signal 
generating  section  6A,  an  optical  power  control  section 
71,  a  burst  holding  section  8,  a  transmission/reception 
switching  section  9,  and  a  transmission/reception 
switching  signal  generating  section  10.  Moreover,  the 

45  same  reference  numerals  in  Fig.  23  as  those  in  the 
above  discussion  are  used  for  the  same  or  substantially 
the  same,  and  descriptions  thereof  are  omitted. 
[01  95]  Here,  the  reference  signal  generating  section 
6A  generates  a  reference  voltage  signal.  Further,  the 

so  optical  power  control  section  71  compares  a  monitor  sig- 
nal  detected  from  optical  output  from  the  light  emitting 
element  3  with  the  reference  voltage  signal  generated  in 
the  reference  signal  generating  section  6,  and  outputs 
an  optical  output  control  signal  (light  emitting  element 

55  driving  and  controlling  signal)  for  a  control  of  the  LD 
driving  section  2  depending  upon  the  result  of  compari- 
son  and  output  from  the  data  detecting  section  5.  For 
example,  the  optical  power  control  section  includes  a 
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current/voltage  converting  section  77,  a  high-speed 
voltage  comparing  section  71  A,  and  a  control  signal 
generating  section  72A. 
[01  96]  Here,  the  current/voltage  converting  section  77 
converts  into  a  voltage  the  monitor  signal  detected  from 
the  optical  output  from  the  light  emitting  element  3.  The 
light  receiving  element  4  converts  the  optical  signal  into 
a  current  signal  as  the  monitor  signal,  and  the  monitor 
signal  is  additionally  converted  therein  into  the  voltage 
signal.  In  the  current/voltage  converting  section  77,  a 
resistor  (R1)  77a  is  connected  between  an  anode  of  the 
light  receiving  element  4  and  the  ground  as  shown  in, 
for  example,  Fig.  24. 
[0197]  That  is,  in  the  current/voltage  converting  sec- 
tion  77,  the  resistor  77a  can  convert  into  the  voltage  sig- 
nal  the  current  signal  equivalent  to  the  optical  output 
received  by  the  light  receiving  element  4. 
[0198]  Also,  the  high-speed  voltage  comparing  sec- 
tion  (voltage  comparing  section)  71  A  compares  output 
(Vmon)  from  the  current/voltage  converting  section  77 
with  the  reference  voltage  signal  (Vref)  generated  in  the 
reference  signal  generating  section  6A. 
[0199]  In  addition,  the  control  signal  generating  sec- 
tion  (light  emitting  element  driving  and  controlling  signal 
generating  section)  72A  receives  output  from  the  high- 
speed  voltage  comparing  section  71  A  to  generate  an 
optical  output  control  signal  for  a  control  of  the  LD  driv- 
ing  section  2  depending  upon  the  output  from  the  data 
detecting  section  5,  and  functions  as  in  the  control  sig- 
nal  generating  section  72  (see  Fig.  6)  in  the  above  first 
embodiment.  However,  the  control  signal  generating 
section  72A  generates  the  optical  output  control  signal 
by  using  not  the  current  but  the  voltage. 
[0200]  That  is,  though  the  reference  signal  and  the 
monitor  signal  are  compared  by  using  the  current  signal 
to  generate  the  optical  output  control  signal  in  the  above 
first  embodiment,  in  the  light  emitting  element  control 
unit  21  according  to  the  second  embodiment,  the  refer- 
ence  signal  and  the  monitor  signal  are  compared  by 
using  the  voltage  signal  to  generate  the  optical  output 
control  signal.  That  is,  even  by  using  the  voltage  signal, 
it  is  possible  to  provide  the  same  function  as  in  the  case 
using  the  current  signal. 
[0201  ]  As  set  forth  above,  in  the  light  emitting  element 
control  unit  21  having  the  above  configuration  according 
to  the  second  embodiment  of  the  present  invention,  as 
shown  in  Fig.  23,  in  response  to  input  of  the  first  burst 
data  signal,  the  current/voltage  converting  section  77 
converts  the  monitor  signal  from  the  light  receiving  ele- 
ment  4  into  the  voltage  signal,  and  the  high-speed  volt- 
age  comparing  section  71  A  thereafter  compares  the 
monitor  voltage  signal  with  the  reference  voltage  signal 
from  the  reference  signal  generating  section  6A. 
[0202]  Thereafter,  the  control  signal  generating  sec- 
tion  72A  receives  the  above  result  of  comparison,  and 
transmits  the  optical  output  control  signal  (PCNT1)  to 
the  transmission/reception  switching  section  9  and  the 
burst  holding  section  8  depending  upon  the  output  from 

the  data  detecting  section  5. 
[0203]  In  this  state,  that  is,  for  the  burst  transmission 
period  of  the  data  signal,  output  (PCNT1)  from  the  con- 
trol  signal  generating  section  72A  is  fed  as  an  optical 

5  output  control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  a  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  sec- 
tion  10. 
[0204]  On  the  other  hand,  for  the  burst  non-transmis- 

10  sion  period  of  the  data  signal,  a  signal  (PCNT2)  held  in 
the  burst  holding  section  8  is  fed  as  the  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  the  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  see- 

rs  tion  10  as  in  the  above  case. 
[0205]  Thereby,  when  an  additional  data  signal  is 
inputted,  to  the  LD  driving  section  2  has  been  fed  the 
optical  output  control  signal  at  the  same  level  as  that  in 
the  precedent  burst  transmission  period  so  that  the  light 

20  emitting  element  3  can  instantaneously  output  a  stable 
optical  signal. 
[0206]  As  stated  above,  according  to  the  light  emitting 
element  control  unit  21  in  the  second  embodiment  of  the 
present  invention,  even  when  the  voltage  signal  is  used, 

25  as  in  the  above  first  embodiment,  the  burst  holding  sec- 
tion  8  holds  the  optical  output  control  signal  generated 
in  the  optical  power  control  section  71,  and  any  one  of 
the  optical  output  control  signal  from  the  optical  power 
control  section  71  and  the  signal  held  in  the  burst  holding 

30  section  8  is  selected  according  to  the  switching  of  trans- 
mission/reception  of  the  data  signal.  Therefore,  it  is  pos- 
sible  to  instantaneously  raise  the  optical  output  from  the 
light  emitting  element  3  without  excessive  emission,  and 
hold  the  optical  output  control  signal  irrespective  of  the 

35  length  of  burst  period.  As  a  result,  it  is  possible  to  obtain 
stable  and  accurate  optical  output  without  a  variation  in 
power  even  at  the  next  burst  transmission  time,  and 
contribute  to  enhanced  performance  of  the  present  unit. 

40  (d)  Description  of  Modifications  of  Second  Embodiment 

[0207]  Meanwhile,  the  above  light  emitting  element 
control  unit  21  may  be  configured  as  a  plurality  of  mod- 
ifications  as  shown  infra  (the  first  modification  to  the  fifth 

45  modification).  Moreover,  the  same  reference  numerals 
as  those  in  the  above  discussion  are  used  for  the  same 
or  substantially  the  same  functions  in  the  drawings 
showing  the  following  modifications,  and  descriptions 
thereof  are  omitted. 

50 
(d-1)  First  Modification 

[0208]  Fig.  25  is  a  block  diagram  showing  a  configura- 
tion  of  a  first  modification  (light  emitting  element  control 

55  unit  21  A)  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention.  An  optical  power  control  section  7J  shown  in 
Fig.  25  functions  substantially  as  in  the  optical  power 
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control  section  71  (the  second  embodiment)  described 
above  referring  to  Fig.  23,  and  includes  a  current/volt- 
age  converting  section  77,  a  peak  detecting  section  78, 
a  high-speed  voltage  comparing  section  71  A,  and  a 
control  signal  generating  section  72A.  That  is,  unlike  the 
above  optical  power  control  section  71,  the  peak  detect- 
ing  section  78  is  mounted. 
[0209]  Here,  the  peak  detecting  section  78  detects  a 
peak  value  of  a  voltage  signal  outputted  from  the  cur- 
rent/voltage  converting  section  77.  By  detecting  the 
peak  value,  it  is  possible  to  provide  a  constant  level  of  a 
monitor  voltage  signal  converted  in  the  current/voltage 
converting  section  77.  That  is,  since  the  high-speed 
voltage  comparing  section  71  A  can  compare  a  refer- 
ence  voltage  signal  having  a  constant  level  with  the 
above  monitor  voltage  signal  having  the  constant  level, 
the  high-speed  voltage  comparing  section  71  A  can  out- 
put  a  stable  result  of  comparison. 
[021  0]  Further,  with  the  peak  detecting  section  78,  it  is 
also  possible  to  make  the  monitor  signal  from  a  light 
receiving  element  4  and  the  reference  voltage  signal 
from  a  reference  signal  generating  section  6A  in  phase. 
It  is  thereby  possible  to  avoid  a  malfunction  of  an  optical 
output  control  by  the  present  unit  21  A  when  no  data  sig- 
nal  is  inputted. 
[021  1  ]  Moreover,  the  peak  detecting  section  78  is  con- 
figured  substantially  as  in  the  above  optical  power  con- 
trol  section  74  described  above  referring  to  Fig.  17. 
Here,  since  a  small  time  constant  is  set  in  a  capacitor 
(the  capacitor  74c  in  Fig.  17)  mounted  in  the  circuit,  it  is 
possible  to  instantaneously  output  a  peak  value  to  the 
high-speed  voltage  comparing  section  71  A. 
[0212]  According  to  such  a  configuration,  in  the  light 
emitting  element  control  unit  21  A  according  to  the  first 
modification  of  the  second  embodiment  of  the  present 
invention,  in  response  to  input  of  the  first  burst  data  sig- 
nal,  the  current/voltage  converting  section  77  converts 
the  monitor  signal  from  the  light  receiving  element  4  into 
the  voltage  signal,  and  the  high-speed  voltage  compar- 
ing  section  71  A  thereafter  compares  the  reference  volt- 
age  signal  from  the  reference  signal  generating  section 
6A  with  the  above  peak  value. 
[021  3]  Thereafter,  the  control  signal  generating  sec- 
tion  72A  receives  the  above  result  of  comparison,  and 
transmits  an  optical  output  control  signal  (PCNT1)  to  a 
transmission/reception  switching  section  9  and  a  burst 
holding  section  8  depending  upon  output  from  a  data 
detecting  section  5. 
[021  4]  Subsequently,  the  same  operation  is  performed 
as  in  the  above  second  embodiment.  That  is,  for  a  burst 
transmission  period  of  the  data  signal,  the  output 
(PCNT1)  from  the  control  signal  generating  section  72A 
is  fed  to  the  LD  driving  section  2  as  the  optical  output 
control  signal  (PCNT).  For  a  burst  non-transmission 
period,  a  signal  (PCNT2)  held  in  the  burst  holding  sec- 
tion  8  is  fed  to  the  LD  driving  section  2  as  the  optical  out- 
put  control  signal  (PCNT). 
[021  5]  As  set  forth  above,  according  to  the  above  light 

emitting  element  control  unit  21  A,  the  optical  power 
control  section  7J  detects  the  peak  value  of  the  signal 
obtained  by  converting  the  monitor  signal  into  the  volt- 
age  signal  before  the  comparison  in  the  high-speed 

5  voltage  comparing  section  71  A.  The  high-speed  voltage 
comparing  section  71  A  can  output  the  stable  result  of 
comparison  so  that  the  stable  optical  output  control  sig- 
nal  can  be  fed  to  the  LD  driving  section  2. 
[021  6]  Further,  it  is  also  possible  to  make  the  monitor 

10  signal  from  the  light  receiving  element  4  and  the  refer- 
ence  voltage  signal  from  the  reference  signal  generat- 
ing  section  6A  in  phase.  It  is  thereby  possible  to  avoid 
the  malfunction  of  the  optical  output  control  by  the 
present  unit  21  A  when  no  data  signal  is  inputted. 

15 
(d-2)  Second  Modification 

[021  7]  Fig.  26  is  a  block  diagram  showing  a  configura- 
tion  of  a  second  modification  (light  emitting  element 

20  control  unit  21  B)  of  the  light  emitting  element  control 
unit  according  to  the  second  embodiment  of  the  present 
invention.  An  optical  power  control  section  7K  shown  in 
Fig.  26  functions  substantially  as  in  the  optical  power 
control  section  71  (the  second  embodiment)  described 

25  above  referring  to  Fig.  23,  and  includes  a  current/volt- 
age  converting  section  77,  a  high-speed  voltage  com- 
paring  section  71  A,  a  control  signal  generating  section 
72A,  and  a  switch  73.  That  is,  unlike  the  above  optical 
power  control  section  71,  the  switch  73  is  mounted. 

30  [0218]  That  is,  the  switch  73  stops  a  reference  current 
signal  from  a  reference  signal  generating  section  6A 
when  a  data  signal  is  "0"  (at  a  burst  non-transmission 
time).  In  the  above  optical  power  control  section  7K,  the 
switch  73  is  mounted  on  the  output  side  of  the  reference 

35  signal  generating  section  6A.  Depending  upon  output 
(SH;  sampling  signal)  from  the  data  detecting  section  5, 
the  reference  signal  generating  section  6A  can  output 
the  reference  voltage  signal  only  for  a  predetermined 
time  interval  when  the  data  signal  is  "1".  Thus,  it  is  pos- 

40  sible  to  reduce  power  consumption  of  the  optical  power 
control  section  7K. 
[0219]  According  to  such  a  configuration,  in  the  light 
emitting  element  control  unit  21  B  according  to  the  sec- 
ond  modification  of  the  second  embodiment  of  the 

45  present  invention,  in  response  to  input  of  the  first  burst 
data  signal,  the  data  detecting  section  5  generates  a 
sampling  signal  depending  upon  the  data  signal.  The 
switch  73  receives  the  signal,  and  is  set  by  an  ON  con- 
trol  to  output  the  reference  voltage  signal  from  the  refer- 

so  ence  signal  generating  section  6A  to  the  high-speed 
voltage  comparing  section  71  A. 
[0220]  Thereafter,  the  high-speed  voltage  comparing 
section  71  A  compares  the  above  reference  voltage  sig- 
nal  with  the  monitor  signal  from  the  light  receiving  ele- 

55  ment  4,  obtained  by  the  conversion  of  the 
current/voltage  converting  section  77  into  the  voltage 
signal.  The  control  signal  generating  section  72A 
receives  the  above  result  of  comparison,  and  transmits 
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an  optical  output  control  signal  (PCNT1)  to  a  transmis- 
sion/reception  switching  section  9  and  a  burst  holding 
section  8  depending  upon  the  sampling  signal  from  the 
above  data  detecting  section  5. 
[0221  ]  In  this  state,  that  is,  for  the  burst  transmission 
period  of  the  data  signal,  the  output  (PCNT1)  from  the 
control  signal  generating  section  72A  is  fed  as  an  opti- 
cal  output  control  signal  (PCNT)  to  an  LD  driving  sec- 
tion  2  depending  upon  a  switching  control  signal  from  a 
transmission/reception  switching  signal  generating  sec- 
tion  10. 
[0222]  On  the  other  hand,  for  the  burst  non-transmis- 
sion  period  of  the  data  signal,  a  signal  (PCNT2)  held  in 
the  burst  holding  section  8  is  fed  as  the  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  the  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  sec- 
tion  10  as  in  the  above  case.  Moreover,  at  this  point  in 
time,  since  the  data  detecting  section  5  outputs  no  sam- 
pling  signal,  an  OFF  control  of  the  switch  73  is  per- 
formed  so  that  the  reference  signal  generating  section 
6A  outputs  no  reference  voltage  signal. 
[0223]  Therefore,  as  in  the  above  case,  when  an  addi- 
tional  data  signal  is  inputted,  to  the  LD  driving  section  2 
has  been  fed  the  optical  output  control  signal  at  the 
same  level  as  that  in  the  precedent  burst  transmission 
period  so  that  the  light  emitting  element  3  can  instanta- 
neously  output  a  stable  optical  signal. 
[0224]  As  stated  above,  according  to  the  above  light 
emitting  element  control  unit  21  B,  the  optical  power 
control  section  7K  can  output  the  reference  voltage  sig- 
nal  only  for  the  predetermined  time  interval  when  the 
data  signal  is  "1".  Thus,  it  is  possible  to  reduce  the 
power  consumption  of  the  optical  power  control  section 
7K,  resulting  in  an  advantage  in  that  power  consumption 
of  the  whole  unit  can  be  reduced. 

(d-3)  Third  Modification 

[0225]  Fig.  27  is  a  block  diagram  showing  a  configura- 
tion  of  a  third  modification  (light  emitting  element  control 
unit  21  C)  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention.  An  optical  power  control  section  7L  shown  in 
Fig.  27  functions  substantially  as  in  the  optical  power 
control  section  7J  (the  first  embodiment)  described 
above  referring  to  Fig.  25,  and  includes  a  current/volt- 
age  converting  section  77,  a  peak  detecting  section  78, 
a  high-speed  voltage  comparing  section  71  A,  a  control 
signal  generating  section  72A,  and  a  switch  73.  That  is, 
unlike  the  above  optical  power  control  section  7J,  the 
switch  73  is  mounted. 
[0226]  That  is,  in  the  optical  power  control  section  7L 
in  the  third  modification,  as  in  the  above  case,  since  the 
switch  73  is  mounted  on  the  output  side  of  a  reference 
signal  generating  section  6A,  it  is  possible  to  reduce 
power  consumption  of  the  optical  power  control  section 
7L. 

[0227]  A  description  will  now  be  given  of  the  operation 
of  the  light  emitting  element  control  unit  21  C  according 
to  the  third  modification  of  the  second  embodiment  of 
the  present  invention.  First,  in  response  to  input  of  the 

5  first  burst  data  signal,  a  data  detecting  section  5  gener- 
ates  a  sampling  signal  depending  upon  the  data  signal. 
The  switch  73  receives  the  signal,  and  is  set  by  an  ON 
control  to  output  a  reference  current  signal  from  the  ref- 
erence  signal  generating  section  6A  to  the  high-speed 

10  voltage  comparing  section  71  A. 
[0228]  At  this  point  in  time,  a  monitor  signal  from  a 
light  receiving  element  4  is  converted  in  the  current/volt- 
age  converting  section  77  into  a  voltage  signal,  and  a 
peak  value  of  the  voltage  signal  is  thereafter  detected. 

15  The  high-speed  voltage  comparing  section  71  A  com- 
pares  the  above  reference  voltage  signal  with  the  peak 
value. 
[0229]  Then,  the  control  signal  generating  section  72A 
receives  the  above  result  of  comparison,  and  transmits 

20  an  optical  output  control  signal  (PCNT1)  to  a  transmis- 
sion/reception  switching  section  9  and  a  burst  holding 
section  8  depending  upon  the  sampling  signal  from  the 
above  data  detecting  section  5. 
[0230]  Subsequently,  the  same  operation  is  performed 

25  as  in  the  above  second  embodiment.  That  is,  for  the 
burst  transmission  period  of  the  data  signal,  the  output 
(PCNT1)  from  the  control  signal  generating  section  72A 
is  fed  to  the  LD  driving  section  2  as  the  optical  output 
control  signal  (PCNT).  For  the  burst  non-transmission 

30  period,  a  signal  (PCNT2)  held  in  the  burst  holding  sec- 
tion  8  is  fed  to  the  LD  driving  section  2  as  the  optical  out- 
put  control  signal  (PCNT). 
[0231]  As  stated  above,  according  to  the  above  light 
emitting  element  control  unit  21  C,  the  optical  power 

35  control  section  7L  can  output  the  reference  voltage  sig- 
nal  only  for  the  predetermined  time  interval  when  the 
data  signal  is  "1".  Thus,  it  is  possible  to  reduce  the 
power  consumption  of  the  optical  power  control  section 
7L.  In  addition,  the  optical  power  control  section  7L 

40  detects  the  peak  value  of  the  signal  obtained  by  con- 
verting  the  monitor  signal  into  the  voltage  signal  before 
the  comparison  in  the  high-speed  voltage  comparing 
section  71  A.  The  high-speed  voltage  comparing  section 
71  A  can  output  the  stable  result  of  comparison  so  that 

45  the  stable  optical  output  control  signal  can  be  fed  to  the 
LD  driving  section  2. 

(d-4)  Fourth  Modification 

so  [0232]  Fig.  28  is  a  block  diagram  showing  a  configura- 
tion  of  a  fourth  modification  (light  emitting  element  con- 
trol  unit  21  D)  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention.  As  shown  in  Fig.  28,  in  the  light  emitting  ele- 

55  ment  control  unit  21  D,  an  optical  power  control  section 
7M  includes  a  current/voltage  converting  section  77,  a 
high-speed  voltage  comparing  section  71  A,  a  switch  73, 
and  a  peak  detecting  section  74A.  Further,  an  offset 

20 
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voltage  generating  section  75A  is  added  to  the  peak 
detecting  section  7M  to  generate  an  offset  voltage  fed  to 
a  reference  voltage  signal  from  a  reference  signal  gen- 
erating  section  6A. 
[0233]  Specifically,  the  above  offset  voltage  generat-  s 
ing  section  75A  feeds  the  offset  voltage  to  the  reference 
voltage  signal  for  a  period  in  which  the  data  signal  is  "0" 
(for  a  burst  non-transmission  period)  . 
[0234]  That  is,  since  the  offset  voltage  is  fed  to  the  ref- 
erence  voltage  signal  when  no  data  signal  is  inputted,  10 
the  high-speed  voltage  comparing  section  71  A  can 
cause  a  large  difference  between  the  monitor  voltage 
signal  and  the  reference  voltage  signal.  This  prevents 
the  peak  detecting  section  74A  from  erroneously  out- 
putting  an  optical  output  control  signal  so  that  it  is  pos-  is 
sible  to  avoid  a  malfunction  of  an  optical  output  control 
by  the  present  unit  21  D. 
[0235]  Further,  the  peak  detecting  section  74A  detects 
a  peak  value  of  output  from  the  high-speed  voltage 
comparing  section  71  A,  and  functions  as  a  light  emitting  20 
element  driving  and  controlling  signal  generating  sec- 
tion.  That  is,  the  peak  detecting  section  74A  outputs  the 
above  detected  peak  value  as  the  optical  output  control 
signal  for  a  control  of  an  LD  driving  section  2. 
[0236]  According  to  such  a  configuration,  in  the  light  25 
emitting  element  control  unit  21  D  according  to  the 
fourth  modification  of  the  second  embodiment  of  the 
present  invention,  in  response  to  input  of  the  first  burst 
data  signal,  the  data  detecting  section  5  generates  a 
sampling  signal  depending  upon  the  data  signal.  The  30 
switch  73  receives  the  signal,  and  is  set  by  an  ON  con- 
trol  to  output  a  reference  voltage  signal  from  the  refer- 
ence  signal  generating  section  6A  to  the  high-speed 
voltage  comparing  section  71  A. 
[0237]  Thereafter,  the  high-speed  voltage  comparing  35 
section  71  A  compares  the  above  reference  voltage  sig- 
nal  with  the  monitor  signal  from  the  light  receiving  ele- 
ment  4,  obtained  by  the  conversion  of  the 
current/voltage  converting  section  77  into  the  voltage 
signal.  The  peak  detecting  section  74A  detects  the  peak  40 
value  of  the  above  result  of  comparison,  and  transmits 
the  peak  value  as  an  optical  output  control  signal 
(PCNT1)  to  a  transmission/reception  switching  section 
9  and  a  burst  holding  section  8. 
[0238]  In  this  state,  that  is,  for  the  burst  transmission  45 
period  of  the  data  signal,  the  output  (PCNT1)  from  the 
peak  detecting  section  74A  is  fed  as  an  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2 
depending  upon  a  switching  control  signal  from  a  trans- 
mission/reception  switching  signal  generating  section  so 
10. 
[0239]  On  the  other  hand,  for  the  burst  non-transmis- 
sion  period  of  the  data  signal,  a  signal  (PCNT2)  held  in 
the  burst  holding  section  8  is  fed  as  the  optical  output 
control  signal  (PCNT)  to  the  LD  driving  section  2  ss 
depending  upon  the  switching  control  signal  from  the 
transmission/reception  switching  signal  generating  sec- 
tion  10  as  in  the  above  case. 

[0240]  Further,  at  this  point  in  time,  since  the  data 
detecting  section  5  outputs  no  sampling  signal,  an  OFF 
control  of  the  switch  73  is  performed  so  that  the  refer- 
ence  signal  generating  section  6A  outputs  no  reference 
voltage  signal  to  the  high-speed  voltage  comparing  sec- 
tion  71  A.  Subsequently,  since  the  offset  voltage  from 
the  offset  voltage  generating  section  75A  is  fed  to  the 
high-speed  voltage  comparing  section  71  A,  the  high- 
speed  voltage  comparing  section  71  A  outputs  no  differ- 
ential  voltage  between  the  monitor  voltage  signal  and 
the  reference  voltage  signal.  As  a  result,  the  peak 
detecting  section  74A  outputs  no  optical  output  control 
signal  (PCNT1). 
[0241  ]  Therefore,  as  in  the  above  case,  when  an  addi- 
tional  data  signal  is  inputted,  to  the  LD  driving  section  2 
has  been  fed  the  optical  output  control  signal  at  the 
same  level  as  that  in  the  precedent  burst  transmission 
period  so  that  the  light  emitting  element  3  can  instanta- 
neously  output  a  stable  optical  signal. 
[0242]  As  stated  above,  according  to  the  above  light 
emitting  element  control  unit  21  D,  in  the  optical  power 
control  section  7M,  since  the  offset  voltage  generating 
section  75A  feeds  the  offset  voltage  to  the  reference 
voltage  signal  when  no  data  signal  is  inputted,  the  high- 
speed  voltage  comparing  section  71  A  can  cause  the 
large  difference  between  the  monitor  voltage  signal  and 
the  reference  voltage  signal  so  as  to  stop  output  of  the 
optical  output  control  signal.  Thus,  it  is  possible  to  avoid 
the  malfunction  of  the  optical  output  control  by  the 
present  unit  21  D  for  the  burst  non-transmission  period, 
and  contribute  to  enhanced  performance  of  the  present 
unit  21  D  as  in  the  above  case. 

(d-5)  Fifth  Modification 

[0243]  Fig.  29  is  a  block  diagram  showing  a  configura- 
tion  of  a  fifth  modification  (light  emitting  element  control 
unit  21  E)  of  the  light  emitting  element  control  unit 
according  to  the  second  embodiment  of  the  present 
invention.  As  shown  in  Fig.  29,  in  the  light  emitting  ele- 
ment  control  unit  21  E,  an  optical  power  control  section 
7N  includes  a  current/voltage  converting  section  77,  a 
peak  detecting  section  78,  a  high-speed  voltage  com- 
paring  section  71  A,  a  switch  73,  and  a  peak  detecting 
section  74A.  Further,  an  offset  voltage  generating  sec- 
tion  75A  is  added  to  the  optical  power  control  section 
7N. 
[0244]  That  is,  the  optical  power  control  section  7N  in 
the  fifth  modification  is  obtained  by  adding  the  peak 
detecting  section  78  to  the  above  optical  power  control 
section  7M  (the  fourth  modification;  see  Fig.  28).  Hence, 
in  the  light  emitting  element  control  unit  21  E,  after  a 
peak  value  of  a  monitor  voltage  signal  is  detected,  and 
the  high-speed  voltage  comparing  section  71  A  com- 
pares  it  with  a  reference  voltage  signal.  Thus,  the  high- 
speed  voltage  comparing  section  71  A  can  output  a  sta- 
ble  result  of  comparison. 
[0245]  Therefore,  according  to  the  above  light  emitting 
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element  control  unit  21  E,  when  no  data  signal  is  input- 
ted,  the  optical  power  control  section  7N  can  cause  a 
large  difference  between  the  monitor  voltage  signal  and 
the  reference  voltage  signal  to  stop  the  optical  output 
control  signal.  Consequently,  it  is  possible  to  avoid  a  5 
malfunction  of  an  optical  output  control  for  the  burst 
non-transmission  period.  In  addition,  the  detection  is 
made  of  the  peak  value  of  the  signal  obtained  by  con- 
verting  the  monitor  signal  into  the  voltage  signal  before 
the  comparison  in  the  high-speed  voltage  comparing  w 
section  71  A.  The  high-speed  voltage  comparing  section 
71  A  can  output  the  stable  result  of  comparison  so  that 
the  stable  optical  output  control  signal  can  be  fed  to  the 
LD  driving  section  2. 
[0246]  Moreover,  though  the  above  offset  voltage  gen-  15 
erating  section  75A  is  mounted  at  the  preceding  stage 
of  the  high-speed  voltage  comparing  section  71  A,  it 
may  be  mounted  at  a  subsequent  stage  thereof.  In  this 
case,  the  same  effects  can  similarly  be  obtained. 

20 
(e)  Others 

[0247]  Moreover,  in  the  embodiments,  the  component 
parts  in  the  optical  power  control  section  may  optically 
be  combined  according  to  the  purpose  for  which  it  is  25 
used,  and  a  great  contribution  can  be  made  to  flexibility 
in  system  building.  Further,  it  is  possible  to  significantly 
enhance  the  performance  of  the  present  unit  by  a  syn- 
ergistic  effect  of  characteristics  of  the  component  parts. 
[0248]  Further,  in  the  above  embodiments,  the  refer-  30 
ence  signals  (reference  current  signal,  and  reference 
voltage  signal)  are  stopped  when  data  is  "0"  irrespective 
of  the  burst  non-transmission  period. 
[0249]  It  must  be  noted  that  the  present  invention 
should  not  be  limited  to  the  above  embodiments,  and  35 
changes  and  variations  may  be  made  without  departing 
from  the  spirit  or  scope  of  the  inventive  concept. 

Claims 
40 

1.  A  light  emitting  element  control  unit  (20)  compris- 
ing: 

a  light  emitting  element  driving  section  (2)  to 
drive  according  to  an  input  data  signal  a  light  45 
emitting  element  (3)  for  emitting  an  optical  sig- 
nal; 
a  data  detecting  section  (5)  to  detect  a  data  sig- 
nal  for  a  predetermined  time  for  a  burst  trans- 
mission  period;  so 
a  reference  signal  generating  section  (6)  to 
generate  a  reference  signal; 
an  optical  power  control  section  (7)  to  compare 
a  monitor  signal  detected  from  the  optical  out- 
put  from  the  light  emitting  element  (3)  with  the  ss 
reference  signal  generated  in  the  reference  sig- 
nal  generating  section  (6)  so  as  to  output  a  light 
emitting  element  driving  and  controlling  signal 

for  a  control  of  the  light  emitting  element  driving 
section  (2)  depending  upon  the  result  of  com- 
parison  and  output  from  the  data  detecting  sec- 
tion  (5); 
a  holding  section  (8)  to  hold  output  from  the 
optical  power  control  section  (7);  and 
a  switching  section  (9)  switched  depending 
upon  the  data  signal,  thereby  feeding  any  one 
of  output  from  the  optical  power  control  section 
(7)  and  output  from  the  holding  section  (8)  to 
the  light  emitting  element  driving  section  (2). 

2.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6)  generates  a  reference  current  signal  as 
the  reference  signal,  and 

the  optical  power  control  section  (7)  compris- 
ing: 
a  monitor  amplifying  section  (70)  to  amplify  the 
monitor  signal; 
a  current  comparing  section  (71)  to  compare 
the  reference  current  signal  from  the  reference 
signal  generating  section  (6)  with  output  from 
the  monitor  amplifying  section  (70);  and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (72)  to  receive  output 
from  the  current  comparing  section  (71)  so  as 
to  generate  the  light  emitting  element  driving 
and  controlling  signal  depending  upon  output 
from  the  data  detecting  section  (5). 

3.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6)  generates  a  reference  current  signal  as 
the  reference  signal;  and 

the  optical  power  control  section  (7)  compris- 
ing: 
a  current  comparing  section  (71)  to  compare 
the  reference  current  signal  from  the  reference 
signal  generating  section  (6)  with  the  monitor 
signal  detected  from  optical  output  from  the 
light  emitting  element  (3);  and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (72)  to  receive  output 
from  the  current  comparing  section  (71)  so  as 
to  generate  the  light  emitting  element  driving 
and  controlling  signal  depending  upon  output 
from  the  data  detecting  section  (5). 

4.  A  light  emitting  element  control  unit  according  to 
claim  2  or  3,  wherein  the  optical  power  control  sec- 
tion  (7B,  7C)  comprises  a  switch  section  (73)  to 
stop  the  reference  current  signal  from  the  reference 
signal  generating  section  (6)  at  a  burst  non-trans- 
mission  time. 
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5.  A  light  emitting  element  control  unit  according  to 
claim  2  or  3,  wherein  the  light  emitting  element  driv- 
ing  and  controlling  signal  generating  section  (72) 
comprises: 

5 
a  first  switch  section  (72a)  to  stop  output  from 
the  current  comparing  section  at  the  burst  non- 
transmission  time; 
a  charging  capacitor  (72c)  to  hold  output  from 
the  current  comparing  section  (71)  obtained  10 
through  the  first  switch  section  (72a);  and 
a  discharging  resistor  (72d)  connected  parallel 
to  the  charging  capacitor  (72c)  with  respect  to 
the  output  from  the  current  comparing  section 
(71).  15 

6.  A  light  emitting  element  control  unit  according  to 
claim  2  or  3,  wherein  the  optical  power  control  sec- 
tion  (7D)  additionally  comprises  an  offset  current 
generating  section  (75)  to  generate  an  offset  cur-  20 
rent  fed  to  the  reference  current  signal;  and 

the  light  emitting  element  driving  and  control- 
ling  signal  generating  section  (10)  being  config- 
ured  as  a  peak  detecting  section  (74)  to  detect  25 
a  peak  value  of  the  output  from  the  current 
comparing  section  (71). 

7.  A  light  emitting  element  control  unit  according  to 
claim  1  ,  wherein  the  data  detecting  section  (5)  com-  30 
prises  delay  sections  (50-1  to  50-n  where  n:  even 
number  equal  to  or  more  than  2)  to  delay  the  input 
data  signal;  and 

a  logic  circuit  (51)  to  perform  a  logic  operation  35 
between  the  data  signal  and  delayed  output 
obtained  by  delaying  the  data  signal  in  the 
delay  sections  (50-1  to  50-n). 

8.  A  light  emitting  element  control  unit  according  to  40 
claim  1  ,  wherein  the  holding  section  (8)  comprises: 

an  input  buffer  (80)  for  a  light  emitting  element 
driving  and  controlling  signal  from  the  optical 
power  control  section  (7);  45 
a  second  switch  section  (81)  to  stop  output 
from  the  input  buffer  (80)  at  a  burst  non-trans- 
mission  time;  and 
a  charging  capacitor  (82)  connected  to  a  feed 
line  of  the  light  emitting  element  driving  and  so 
controlling  signal  so  as  to  hold  the  light  emitting 
element  driving  and  controlling  signal. 

9.  A  light  emitting  element  control  unit  according  to 
claim  1,  further  comprising  a  switching  control  sec-  ss 
tion  (10)  to  make  a  control  such  that  the  switching 
section  (9)  is  switched  over  to  output  from  the  opti- 
cal  power  control  section  (7)  at  a  burst  transmission 

time,  while  the  switching  section  (9)  is  switched 
over  to  output  from  the  holding  section  (8)  at  a  burst 
non-transmission  time. 

10.  A  light  emitting  element  control  unit  according  to 
claim  1  ,  further  comprising  an  initial  value  generat- 
ing  section  (76)  to  add  an  initial  value  to  a  light  emit- 
ting  element  driving  and  controlling  signal  outputted 
from  the  optical  power  control  section  (7A). 

11.  A  light  emitting  element  control  unit  according  to 
claim  10,  wherein  an  initial  value  from  the  initial 
value  generating  section  (76A)  is  fed  to  the  output 
side  of  the  holding  section  (8). 

12.  A  light  emitting  element  control  unit  according  to 
claim  10,  wherein  an  initial  value  from  the  initial 
value  generating  section  (76B)  is  fed  to  both  the 
input  side  and  the  output  side  of  the  holding  section 
(8). 

13.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6A)  generates  the  reference  voltage  signal 
as  the  reference  signal,  and 

the  optical  power  control  section  (71)  compris- 
ing: 
a  current/voltage  converting  section  (77)  to 
convert  into  a  voltage  a  monitor  signal  detected 
from  optical  output  from  the  light  emitting  ele- 
ment  (3); 
a  voltage  comparing  section  (71  A)  to  compare 
output  from  the  current/voltage  converting  sec- 
tion  (77)  with  the  reference  voltage  signal  gen- 
erated  in  the  reference  signal  generating 
section  (6A);  and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (72A)  to  receive  out- 
put  from  the  voltage  comparing  section  (71  A) 
so  as  to  generate  depending  upon  output  from 
the  data  detecting  section  (5)  a  light  emitting 
element  driving  and  controlling  signal  for  a  con- 
trol  of  the  light  emitting  element  driving  section 
(2). 

14.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6A)  generates  the  reference  voltage  signal 
as  the  reference  signal,  and 

the  optical  power  control  section  (7J)  compris- 
ing: 
a  current/voltage  converting  section  (77)  to 
convert  into  a  voltage  a  monitor  signal  detected 
from  optical  output  from  the  light  emitting  ele- 
ment  (3); 
a  peak  detecting  section  (78)  to  detect  a  peak 
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value  of  a  voltage  signal  outputted  from  the  cur- 
rent/voltage  converting  section  (77); 
a  voltage  comparing  section  (71  A)  to  compare 
output  from  the  peak  detecting  section  (78) 
with  the  reference  voltage  signal  generated  in  s 
the  reference  signal  generating  section  (6A); 
and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (72A)  to  receive  out- 
put  from  the  voltage  comparing  section  (71  A)  w 
so  as  to  generate  depending  upon  output  from 
the  data  detecting  section  (5)  a  light  emitting 
element  driving  and  controlling  signal  for  a  con- 
trol  of  the  light  emitting  element  driving  section 
(2).  15 

15.  A  light  emitting  element  control  unit  according  to 
claim  13  or  14,  wherein  the  optical  power  control 
section  (7K,  7L)  comprises  a  switch  section  (73)  to 
stop  the  reference  voltage  signal  from  the  reference  20 
signal  generating  section  (6A)  at  a  burst  non-trans- 
mission  time. 

16.  A  light  emitting  element  control  unit  according  to 
claim  13  or  14,  wherein  the  optical  power  control  25 
section  (7M,  7N)  additionally  comprises  an  offset 
voltage  generating  section  (75)  to  generate  an  off- 
set  voltage  fed  to  the  reference  voltage  signal;  and 

the  light  emitting  element  driving  and  control-  30 
ling  signal  generating  section  (2)  being  config- 
ured  as  a  peak  detecting  section  (74A)  to 
detect  a  peak  value  of  output  from  the  voltage 
comparing  section  (71A). 

35 
17.  A  light  emitting  element  control  unit  according  to 

claim  1,  wherein  the  reference  signal  generating 
section  (6)  generates  a  reference  current  signal  as 
the  reference  signal, 

40 
an  offset  current  generating  section  (75)  being 
mounted  to  generate  an  offset  current  fed  to 
the  reference  current  signal,  and 
the  optical  power  control  section  (7D)  compris- 
ing:  45 
a  monitor  amplifying  section  (70)  to  amplify  the 
monitor  signal; 
a  switch  section  (73)  to  stop  the  reference  cur- 
rent  signal  from  the  reference  signal  generating 
section  (6)  at  a  burst  non-transmission  time;  so 
a  current  comparing  section  (71)  to  compare 
the  reference  current  signal  from  the  reference 
signal  generating  section  (6)  with  output  from 
the  monitor  amplifying  section  (70);  and 
a  light  emitting  element  driving  and  controlling  ss 
signal  generating  section  (74)  to  detect  a  peak 
value  of  output  from  the  current  comparing  sec- 
tion  (71)  so  as  to  output  the  peak  value  as  a 

light  emitting  element  driving  and  controlling 
signal  for  a  control  of  the  light  emitting  element 
driving  section  (2). 

18.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6)  generates  a  reference  current  signal  as 
the  reference  signal, 

an  offset  current  generating  section  (75)  being 
mounted  to  generate  an  offset  current  fed  to 
the  reference  current  signal,  and 
the  optical  power  control  section  (7E)  compris- 
ing: 
a  switch  section  (73)  to  stop  the  reference  cur- 
rent  signal  from  the  reference  signal  generating 
section  (75)  at  a  burst  non-transmission  time; 
a  current  comparing  section  (71)  to  compare 
the  reference  current  signal  from  the  reference 
signal  generating  section  (75)  with  a  monitor 
signal  detected  from  optical  output  from  the 
light  emitting  element  (3);  and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (74)  to  detect  a  peak 
value  of  output  from  the  current  comparing  sec- 
tion  (71)  so  as  to  output  the  peak  value  as  a 
light  emitting  element  driving  and  controlling 
signal  for  a  control  of  the  light  emitting  element 
driving  section  (2). 

19.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6A)  generates  a  reference  voltage  signal 
as  the  reference  signal, 

an  offset  voltage  generating  section  (75A) 
being  mounted  to  generate  an  offset  voltage 
fed  to  the  reference  voltage  signal,  and 
the  optical  power  control  section  (7M)  compris- 
ing: 
a  current/voltage  converting  section  (77)  to 
convert  into  a  voltage  a  monitor  signal  detected 
from  optical  output  from  the  light  emitting  ele- 
ment  (3); 
a  switch  section  (73)  to  stop,  at  a  burst  non- 
transmission  time,  the  reference  voltage  signal 
from  the  reference  signal  generating  section 
(6A),  inputted  into  the  voltage  comparing  sec- 
tion  (71  A); 
a  voltage  comparing  section  (71  A)  to  compare 
output  from  the  current/voltage  converting  sec- 
tion  (77)  with  the  reference  voltage  signal;  and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (74A)  to  detect  a 
peak  value  of  output  from  the  voltage  compar- 
ing  section  (71  A)  so  as  to  output  the  peak  value 
as  a  light  emitting  element  driving  and  control- 
ling  signal  for  a  control  of  the  light  emitting  ele- 
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ment  driving  section  (2). 

20.  A  light  emitting  element  control  unit  according  to 
claim  1,  wherein  the  reference  signal  generating 
section  (6A)  generates  a  reference  voltage  signal  s 
as  the  reference  signal, 

an  offset  voltage  generating  section  (75A) 
being  mounted  to  generate  an  offset  voltage 
fed  to  the  reference  voltage  signal,  and  10 
the  optical  power  control  section  (7N)  compris- 
ing: 
a  current/voltage  converting  section  (77)  to 
convert  into  a  voltage  a  monitor  signal  detected 
from  optical  output  from  the  light  emitting  ele-  is 
ment  (3); 
a  peak  detecting  section  (78)  to  detect  a  peak 
value  of  a  voltage  signal  outputted  from  the  cur- 
rent/voltage  converting  section  (77); 
a  switch  section  (73)  to  stop,  at  a  burst  non-  20 
transmission  time,  the  reference  voltage  signal 
from  the  reference  signal  generating  section 
(6A),  inputted  into  the  voltage  comparing  sec- 
tion  (71  A); 
the  voltage  comparing  section  (71  A)  to  com-  25 
pare  output  from  the  current/voltage  converting 
section  (77)  with  the  reference  voltage  signal; 
and 
a  light  emitting  element  driving  and  controlling 
signal  generating  section  (74A)  to  detect  a  30 
peak  value  of  output  from  the  voltage  compar- 
ing  section  (71  A)  so  as  to  output  the  peak  value 
as  a  light  emitting  element  driving  and  control- 
ling  signal  for  a  control  of  the  light  emitting  ele- 
ment  driving  section  (2A).  35 
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